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Toshiba conquers a new space 



In Living Colour 


Now, the ultimate desktop PC replacements! The renowned 
quality of our highly successful T5200 and T3200SX portable 
computers, combined with our brilliant new colour dis- 
plays, have virtually eliminated the final barrier between 
complete portability and total desktop PC perform- 
ance. The newest members of Toshiba’s “First 
Family” of microcomputers - the T5200C with 
200MB and T3200SXC with 120MB fast internal 
hard disks, can do everything your current desktop 
PC computer does. And do it in living colour in less 
space! The displays authentically reproduce outstanding 



vivid colours and are completely VGA compatible. Never again 
will Canadian desktop PC users need to compromise on 
space or performance in order to gain the mobility they 
require in today’s competitive business environment. 

For more information about our exciting new T5200C 
and T3200SXC colour portables or any of Toshiba’s 
First Family” of quality microcomputer prod- 
ucts, contact your nearest Toshiba Authorized 
Canadian Re-Seller or call Toshiba direct at 
1-800-387-5645. 

Canadians know the difference I 


TOSHIBA 


INFORMATION SYSTEMS GROUP 

PORTABLE COMPUTERS • PRINTERS 
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Working late 



"Well, that's done. Feel like stopping off for a drink 
when we leave?' ' 

"Thanks, but I'll save it for home. I'm driving tonight." 


Seagtatiii 


P.O. Box 847, Station H, Montreal, Quebec, H3G 2M8 




H appy New Year to all our 
readers! I hope you had a 
wonderful holiday season. 
January 1991 will be a new 
start for Electronics and Technology 
Today, We will, with this issue, com- 
mence a new series entitled, “The His- 
tory of Electricity and Electronics.” I 
hope you enjoy it. By learning of the 
history of our field of endeavour, we 
can, I feel, come to a deeper under- 
standing and appreciation of the fas- 


cinating discipline of electricity and 
electronics. 

So let’s have a great year and (as I 
always say) if you have any letters, 
questions, article submissions or 
whatever, please don’t hesitate to send 
them in. 




Chuck Ander 
Editor 
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If you use microcomputers. ..either in your business or for your personal 
applications... you’re a member of an elite group of people who exploit 
the leading edge of technology. If you have invested your time into 
learning how to make computers work for you, you cannot afford to get 
anything less than maximium performance out of your equipment. 



There are countless sources of microcomputer news available, and 
while keeping up with the state of the art is important, knowing about 
the twelve most recent wordprocessing packages to be released won’t 
get you any closer to deciding which one is suitable for your uses. 


Computing Now! gets into computers. Its editorial staff uses the 
latest microcomputer technology every day, and they’ve forgotten 
more about computers than most people ever find out. 
They’re your pipeline to using this essential technology. 


Every month, the articles in Computing Now! will tell 
you how to use your microcomputer to its fullest. 


In detail. 


In depth. 


Inside. 


Please set me up with a 1 year subscription ($22.95) 2 year subscription ^37.9 

Please Bill me Charge my Visa Master Card American Express 

Card Number Expiry Date 

Name Title 


Company . 
Address _ 


Send to Computing Now!, 1300 Don Mills Road, North York, Ontario M3B 3M8 
or, to expedite deiivery, cail (416)445-5600 or FAX 416-445-8149. 


Province 


Postal Code 





INFORMATION 


New Products 


Philips ECG Develops 
Four New 

Environment-Conserving 

Chemicals 

Montreal, Quebec — Philips ECG has 
introduced four new industrial chemi- 
cals to help conserve the environment. 
Tlie chemicals ai*e pai1 of its Hi-Tech 
Aerosol Chemical line. 

Products OZ-100, OZ-600 and OZ- 
1100 contain no chlorofluorocarbon 
compounds (CFCs), chemicals which 
tend to deplete ozone in the upper at- 
mosphere. Tlie OZ-300 solvent has 
greatly reduced levels of CFSs. All our 
chemicals contain an advanced new 
agent, meet federal regulations and are 
generally more functionally effective 
than standard products. 

OZ-100 is a circuit refrigerant used to 
chill objects more quickly with less 
spray than standard products. It is an 
inert, high-purity freezing agent of low 
toxicity, which cools instantly and 
vaporizes completely without leaving a 
residual film. 

OZ-300 is an all-purpose electronics 
degreaser and removes both organic 
and ionic soils. It quickly flushes away 
deposits of dirt, grease, oxidation and 
pailiculates from electronic com- 
ponents, circuits, magnetic tape heads, 
disks, tape, film, optic devices and 
equipment. The chemical leaves no 
residue, is nonflammable, and safe for 
use on most plastics, elastomers, metals 
and paints. 

OZ-600 is a heavy-duty flux remover 
which quickly removes most rosins and 
organic flux oils and ionic con- 
taminants, leaving no white residue. 

OZ-1100 is a jet air cleaner which 
quickly removes dust, lint, oxide pai*- 
ticles and other diy contaminants from 
delicate equipment and hard-to-reach 
places. It dries completely, is inert, non- 
flammable, non-abrasive and of low 
toxicity. 

Philips ECG products are distributed 
in Canada by ECG Canada, a division 
of Philips Associated Holdings Inc. For 


the name of the nearest ECG dis- 
tributor, contact ECG Canada, 1928 St. 
Regis Boulevard, Dorval, Quebec H9P 
1H6, Tel: (514) 685-5800. 
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Surecharge Introduces 
NewConaitioner/ 
Charger for Motorola™ 
8000 Portable Cellular 
Telephones 

Surecharge Industries Inc. is pleased to 
introduce the latest addition to the Dis- 
covery Battery Conditioning System 
product line. Tlie MC-01 is a consumer 
targeted, Nickel-Cadmium battery con- 
ditioner/charger, designed for use with 
the Motorola'^'^^ 8000, 950, Ultraclas- 



sic”^^^ and other compatible cellular 
telephones. The MC-01 is the first in a 
series of consumer targeted con- 
ditioner/rapid chargers planned by 
Surecharge. All Surecharge products 
use the patented Discovery Battery 
Conditioning System circuitry which 
automatically conditions and rapid 
charges Ni-Cd batteries. Tlie Discovery 
System is the only consumer targeted, 
battery conditioning system available. 

Tlie MC-01 has a suggested retail 
price of $199.00, which is very com- 
petitive with rapid chargers that don’t 
have conditioning systems. Early in the 
new year, Surecharge will be unveiling 
a family of Discovery System chargers 


for a wide range of portable cellular 
telephones and other Ni-Cd powered 
electronics. 

The conditioning process developed 
by Surecharge increases the life expec- 
tancy of Ni-Cd batteries by at least 5 
times. The system not only extends bat- 
tery life, but also ensures delivery of 
100% of the rated energy each and 
every time the battery is conditioned. 
Even batteries with reduced capacity 
can be rejuvenated automatically by the 
Discovery System. Tlie big environ- 
mental bonus is that rechargeable bat- 
teries won’t be discarded prematurely. 
Surecharge’s technology could poten- 
tially save millions of Ni-Cd batteries 
from early disposal each year. 

For more infomiation contact: 
Surecharge Industries Inc., (604) 876- 
6710 Fax: (604) 867-9229 
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Survey Master, Unique 
System for Surveying 

Surveying Technology (Canada) 
Limited is pleased to announce a unique 
new system for conducting building 
measurement surveys and committing 
existing building drawings to CAD. 



Surveying Technology (Canada) 
Limited based in Calgary, announces 
the launch of Survey Master in Canada, 
a unique new system for conducting 
building measurement sutweys or trans- 
fetring existing drawings into most 
CAD systems without tying up the 
computer terminal. 

Survey Master consists of a portable 
computerized kit which is simplicity it- 
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self to use, enabling the operator to 
catry out existing building measure- 
ment surveys quickly and with a vastly 
reduced eiror factor. 

Measurements are taken by using the 
specially designed bar code menu and 
light pen which eliminates the need for 
any key entering. Data is automatically 
transferred into a Psion Organizer 
Handlield Computer. At the completion 
of the survey the computer will calcu- 
late the closing error. Finding an error 
factor at this stage allows the operator 
to review and revise measurements on- 
the-spot without the need of a return 
visit. 

On return to the office data can be 
downloaded into a CAD system and the 
drawing prepared within minutes. The 
drawing is produced using a layering 
convention with symbols. Suiwey 
Master is compatible with Autocad and 
Autocad AEC, Generic Cad, Cadvance, 
Integraph Microstation on the PC and 
Intergraph for the Mac, Intergraph 
Unix, Drafix, Fastcad and AG Cad. Sur- 
vey Master will soon support IBM Cad. 

For entering existing building draw- 
ings into a CAD system, a technician 
can sit at his desk, read the drawing and 
enter the data into the Psion Organizer 
using the light pen (wand) and bar code 
menu. Once completed the di awing can 
be downloaded directly into the CAD 
system. This allows the operation to be 
carried out away from the computer 
workstation, which can then be used for 
more lucrative designing. 

Survey Master is supplied ready to 
use in its own robust aluminum carry- 
ing case. It can offer great lime savings 
to surveyors, ai'chitects, interior desig- 
ners, shop fitters, facility managers, of- 
fice furniture suppliers, factoiy office 
and plant managers. 

Surveying Technology (Canada 
Limited will be appointing distribution 
for Survey Master tliroughout Canada 
to give complete national coverage. For 
more information contact: Surveying 
Technology (Canada) Limited, Suite 
630, Atrium II, 840-6 Avenue S.W., 
Calgary, Alberta T2P 3E5, Tel: (403) 
266-0275 Fax: (403) 265-8484. 
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The Most 

Comprehensive Fibre 
Optics Catalog Guide in 
the Industry 

Math Associates, Inc. of Westbury, NY 
announces the availability of its new 



Within its 112 pages are fibre optic 
transmission systems to transmit 
analog, digital, video, RGB, audio, RS- 
232, RS-422, RS-485, Ethernet, FDDI, 
4/20ma. current loop contact closures 
and telecommunication signals. Also 
contained is a comprehensive selection 
of fibre optic terminating and finishing 
materials, splicing equipment, cable 
enclosures and a wide range of test 
equipment. A selection of educational 
and instructional material will be of in- 
terest to both the expert as well as 
novice in this new technology. Every- 
thing needed to design, install and 
maintain a fibre optic transmission sys- 
tem can be found in this new catalog. 
For more information contact: True 
North Teclmology, 100 Westmore 
Drive, Suite 12E, Rexdale, Ontario 
M9V 5C3 Tel: (416) 744-2233. 
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ZTEST M YOUNG 
FG-2000 2 Mhz 
Sweep/Function 
Generator 

ZTEST Electronics Inc. is pleased to 
announce the introduction of the 
MYOUNG FG-2000 2 MHz Sweep/ 
Function Generator. Myoung is a lead- 
ing South Korean electronics manufac- 
turer. They have recently introduced a 
new line of low cost test equipment, 
including the FG-2000, multimeters 
and reciprocal frequency counters. Tlie 


Myoung FG-2000 is a 2 MHz 
Sweep/Function Generator with 5 
waveforms: Sine, Square, Triangle, 
Pulse (TTL) and Ramp. It can provide 
swept waveforms via the internal ramp 





and can be frequency modulated (FM or 
VCG). It has DC offset capability, a 
X20 attenuator and a variable sym- 
metry control. It supplies 20 V P-P into 
an open ciicuit and lOV P-P into 50 
ohms. 

A two year wairanty completes the 
attractive package with a list price of 
the FG-2000 of C$449. Dealer en- 
quiries are welcomed. 

ZTEST Electronics Inc. is a manu- 
facturer of ATE Test Equipment in 
Mississauga, Ontario. F or more in- 
formation contact: ZTEST Electronics 
Inc., 1305 Matheson Blvd, Missis- 
sauga, Ontario L4W IRl Tel: (416) 
238-3543 Fax: (416) 238-1377. 
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FL500 Underground 
Cable and Fault Tracer 

RCC Electronics is pleased to announce 
the FL500 underground cable and fault 
tracer by PCI. The development of 
FL500 boasts a cost effective method of 
tracing a single insulated wire or cable 
buried underground with other wires 
and cables in the Scime trench. Tliis unit 
will work on underground systems for 
both low and high voltage power lines 
as well as telephone and other shielded 
communication cables such as co-ax 
and fibre-optic cables. 

Tlie FL500 contains a rechargeable 
battery and 120V charger. In addition, 
the system kit contains a 25ft external 
batteiy cord with clips that allow the 
user to hook onto a 12V battery. For 
more infomiation contact: RCC 
Electronics, 310 Judson Street, Unit 19, 
Toronto, Ontaiio M8Z 5T6 Tel: (416) 
252-5094 Fax: (416) 252-3031. 
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Excellence in 40MHz 
Oscilloscope from GW 
instruments 

GW Instruments continues to offer ex- 
cellence in their newly increased line of 
oscilloscopes. Typical of the excellence 
offered by GW Instrument is their 
40MHz Triggering Dual Trace Oscillo- 
scope Model G0S643. 



Full-featured, the G0S643 provides 
superb performance, reliability and 
design features such as, ImV sen- 
sitivity, DC- 40MHz bandwidth, 8.8nS 
rise time, 2uS 5mS delay time, 12KV 
accelerating voltage and delayed 
sweep/delayed line. 

The GW Instrument G0S643 offers 
both Chopped and Alternate Modes of 
operation. For low frequency work the 
Chopped mode is normally preferred, 
where the Alternate mode will be of 
value as high frequency is used. 

GW Instruments also produces a line 
of 100 MHz, 40 MHz and 20 MHz 
oscilloscopes, some with cursor readout 
(G0S645/625). 

GW Instruments is represented in 
Canada by Duncan Instruments 
Canada, a leading manufacturers’ rep- 
resentative for a wide range of test 
equipment. For more information con- 
tact: Duncan Instruments Canada Ltd., 
121 Milvan Drive, Weston, Ontario 
M9L 1Z8 Tel: (416) 742-4448 Fax: 
(416)749-5053. 

Circle Reader Service Card No.23 

DM 105 Digital 
Multimeter 

KB Electronics announces the addition 
of the DM 105 Digital Multimeter to its 
line of electronic test equipment. This 
low-cost pocket-sized unit provides 
maximum value for your DMM dollar. 
The instrument features a 3.5 inch digit 
LCD display; measures DC volts to 


lOOOV, AC to 750 V, DC current to 2A 
and resistance to 200K ohms. Its sturdy 
construction virtually guarantees a long 
working life, and efficient circuitry 



promotes long battery life. With a net 
weight of about 7 oz. (200 g) it is the 
ideal handheld meter. For more infor- 
mation contact: KB Electronics, 1428 
Speers Road, Unit 8, Oakville, Ontario 
L6L 5M1 Tel: (416) 847-8588 Fax: 
(416) 847-8598. 
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Low Cost Logic 
Analyzer 

Thandar Electronics is pleased to an- 
nounce a new low-cost Logic Analyzer. 

The TA-1000 is a high-performance, 
low-cost portable logic analyzer for 
development, production, training and 
field service applications. It can capture 
data across 32 channels (at 25 MHz) 
and display the information in timing or 
list formats on the integral 7^ inch CRT. 
Multilevel triggering and 5 internal 
clocks, with qualifiers for active high, 
low or don’t care selection are also in- 
corporated. 

All functions are accessed through 
easy-to-follow soft-key controlled dis- 
plays with minimal key strokes allow- 
ing this model to be used by either an 
experienced or novice operator. Two 
cursors and a fixed-trigger marker are 
also incorporated to allow direct read- 
out of absolute and relative store posi- 
tions. 

Display formats include binary, 
octal, hex, decimal and ASCII, while 
search and compare features are also 
standard. 

IEEE-488 and centronics interfaces 
are standard as is non-volatile storage 
of data and set-ups. Disassemblers for 


popular 8-bit and 16-bit microproces- 
sors are optional. For more information 
contact: Omnitronix Ltd., 2410 Dunwin 
Drive, Unit 4, Mississauga, Ontario 
L5L 1J9 Tel: (416) 828-6221 Fax: 
(416) 828-6408. 
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Soldering Iron 
Controller Makes Tip 
Temperature 
Adjustable 

An inexpensive adapter that makes any 
fixed temperature soldering iron fully 
adjustable from 150T to full heat is 
available from M.M. Newman Cor- 
poration of Marblehaead, Mas- 
sachusetts. 



The Dial-Temp Soldering Iron Con- 
troller is a compact device that plugs 
into a 1 15 VAC wall outlet and accepts 
any 3-prong fixed temperature solder- 
ing iron. Featuring a dial on top, it lets 
users adjust tip temperatures from 
150T to full heat. 

Compatible with any soldering iron 
ranging from 15 to 1600 Watts, the 
Daily-Temp Soldering Iron Controller 
is ideal for precision assembly 
electronic work on heat sensitive com- 
ponents and fits neatly into a tool kit for 
field service applications. The control- 
ler sells for $29.95 (list). For more in- 
formation contact: M.M. Newman Cor- 
poration, Charles F. Loutrel, Sales 
Manager, 24 Tioga Way/P.O. Box 615, 
Marblehead, MA 01945 U.S.A. Tel: 
(617) 631-7100 Fax: (617) 631-8887. 
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pLOGIC Ships: New 
Software Learns 
Patterns in Data, Makes 
Instant Decisions 
Automatically 

pLOGIC Knowledge Systems, Inc. an- 
nounced that it is shipping pLOGIC, the 
new statistical pattern recognition 
software for IBM 386-based PCs and 
compatibles. 

pLOGIC is a unique mathematics- 
based program that recognizes patterns 
in data and can predict with incredible 
accuracy when such patterns will occur 
again. Designed for business and in- 
dustrial applications, pLOGIC is com- 
pletely menu-driven for ease of learn- 
ing and use. pLOGIC is a complete 
decision machine that leapfrogs the cur- 
rent generation of decision support 
tools. At first glance, pLOGIC might be 
confused with artificial intelligence 
tools, such as expert systems or neural 
networks, that have tried to address 
similar problems in the past. But here’s 
a major difference: There’s nothing ar- 
tificial about pLOGIC. It’s based strict- 
ly on mathematics and information 
theory. This gives it tremendous ad- 
vantages. 

Since it’s based on mathematics, 
pLOGIC is indifferent to the applica- 
tion itself; it is perfectly problem inde- 
pendent. It’s equally at home approving 
credit applications, reviewing medical 
records or x-rays, forecasting sales, 
doing quality assurance testing or 
process control or valuating insurance 
risks — or any other problem dealing 
with uncertainty or probability. 

pLOGIC ’s PC Edition requires an 
IBM 386-based PC or compatible, math 
coprocessor, 2 megabytes extended 
memory and DOS 3.1 or higher. It sup- 
ports ASCII, Binary, Lotus 1-2-3/Sym- 
phony and dBASE III or higher files. 
The PC Edition has a suggested retail 
price of $995. A Sun (SPARC) version 
should be available at the time of writ- 
ing. For more information contact: 
pLOGIC Knowledge Systems, Inc., 
23133 Hawthorne Blvd., Torrance, CA 
90505 Tel: (213) 378-3760. 
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GGTE Introduces 
Morse Tutor — 
Advanced Edition 

Huntington Beach, Calif. — GGTE, a 
Huntington Beach, California-based 
software company, has introduced 
Morse Tutor - Advanced Edition, a 
software program that helps amateur 
radio operators (‘hams’) obtain their 
license by teaching them the interna- 
tional Morse Code. Morse Tutor - Ad- 
vanced Edition also helps hams in- 
crease their speed. 

According to Warren I. Hoffn ung, 
president, GGTE (and an Extra Class 
amateur radio operator), the Morse 
Tutor - Advanced Edition, is comprised 
of four separate modules: 1) A com- 
plete and enhanced copy of the Morse 
Tutor program; 2) An automatic ran- 
dom QSO (conversation) generator that 
may be used by students, instructors 
and volunteer examiners; 3) A unit al- 
lowing users to create QSOs, exams, or 
practice copy for characters difficult to 
master; and 4) A module enabling users 
to import a text file created with the 
program or with any word processor 
allowing users to save wok as a text 
(unformatted ASCII) file. 

“Morse Tutor - Advanced Edition is 
flexible and fast,” Hoffnung said. 
“Users can tailor the 12 self-paced les- 
sons to their skill level and select 
various code speeds, modes, and audio 
frequencies. They can also create their 
own drills, practice or actual exams 
which conform to FCC requirements. 
Many users of the original Morse Tutor 
(which has sold more than 7,000 copies 
worldwide to date) reported passing 
their five word-per-minute Novice test 
in less than two weeks. With the new 
product, they will probably do even bet- 
ter.” 

Morse Tutor - Advanced Edition re- 
quires 23 5K bytes of free memory and 
is compatible with the IBM PC Jr, PC, 
XT, AT or PS/2, including jPlasma and 
LCD laptops. Modules which include 
printing analyses and QSOs support 
laser and dot-matrix printers. 

Morse Tutor - Advanced Edition sup- 
ports either the standard or Farnsworth 
mode (a method which speeds learning 
by increasing the separation between 
characters and words while preserving 
overall word speed, thereby focusing on 
comprehending the Morse Code char- 


acters by sounds and rhythms rather 
than by the number of ‘dits’ and ‘dahs’). 
Within each lesson, new Morse Code 
characters are introduced with on- 
screen flashcards; random characters 
are sounded and displayed in five char- 
acter groups; and random words pro- 
vide an effective review of all charac- 
ters that have been learned. 

The suggested retail price for Morse 
Tutor - Advanced Edition is $29.95. 
This includes free updates for a full year 
from the date of purchase. For more 
information contact your local amateur 
radio dealer or GGTE at (714) 968- 
1571. 
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In-Line Filters Remove 
EMI from Phone Lines 

Eliminating electromagnetic inter- 
ference (EMI) from telephone lines can 
be done quickly and easily using new 
in-line filter modules from Coilcraft. 



They’re designed to help meet FCC 
Part 15 and 68 as well as European 
CCITT and CISPR-22 requirements. 
The filters provide greater than 30 dB 
attenuation of EMI over the 5 kHz to 10 
MHz range (20 dB attenuation from 
100 kHz to 1 10 MHz). Isolation is 1000 
V between windings, and DC resistance 
per winding is 65 MOhms. 

Coilcraft EMI filters are available in 
2 or 4 line versions for RJ-11, RJ-14, 
and RJ-45 cables. One end plugs into 
the line or handset while a jack at the 
other end receives the cable. For 
telephone equipment manufacturers, 
Coilcraft also offers discrete filters for 
circuit board installation. 

Coilcraft’s 4 line RJ-14 filters cost 
less than $12 each in 500 quantities. For 
more information contact: Paul Lieb- 
man, Coilcraft, 1102 Silver Lake Road, 
Cary IL 60013 Tel: (708) 639-6400. □ 
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FEATURE 


The History of 
Electricity and 
Electronics 


This month, we begin a new series, “The History of Electricity 
and Electronics.” We will start with Joseph Henry, the father 
of American electronics. 


by Chuck Ander 


J oseph Henry, for whom the unit 
of inductance (the henry — what 
else?) is named, was the first per- 
son to construct a practical 
electromagnet. In fact, there is a mining 
community on Lake Champlain 
named port Henry where Henry’s in- 
vention is used to separate iron ore. 

Besides constructing the fiist 
practical electromagnet (capable of 
lifting more than a ton-and-a-half!), 
Henry built the first working 
telegraph. Although Samuel F.B. 
Morse (of Morse Code fame) was 
awarded the patent, Joseph Henry 
laid the theoretical groundwork and 
built the first working model. The 
electric motor was another first for 
Heniy. Although Michael Fai'aday 
and Peter Barlow produced electric 
rotating devices, it is generally ac- 
knowledged that Joseph Heniy 
produced the first electric motor 
which comprised the basics tliat 
could be developed into a workable 
machine. 

Joseph Henry was the first to dis- 
cover electromagnetic induction — 
that electricity can be produced by a 
changing magnetic field. However, his 


failure to publish his results led to 
Faraday being given credit for similar 
work — just a year later. 

Joseph Henry was the first person to 
demonstrate the transmission of radio 


waves. Little was understood about the 
phenomenon at the time, but Heniy 
rightly assumed that the transmission 


was “wave-like.” And this was over 
fifty years before similar revelations by 
Hertz and Marconi! 

The Early Years 

Joseph Heniy was bom in Albany, 
New York on December 17, 1799. At 
the age of seven, his mother sent him 
to live with his grandmother on the 
family fami just outside of Galway. 
His mother certainly had her hands 
full, caring for her ailing husband and 
trying to make ends meet. Young 
Joseph was a dreamer, and more 
often than not, had his nose buried in 
a book. His strict gi*andni other, was 
not aware that he could read, and 
Joseph kept this knowledge from her, 
painfully awai'e that she would insist 
that he read only the Bible, to the 
exclusion of everything else. Indeed, 
many who knew young Joseph 
Henry, shared the opinion of his 
grandmother that he was “not quite 
richt i’ the ha id.” 

Joseph knew that he was not stupid 
or dull, but he just couldn’t seem to find 
his niche in life. It certainly wasn’t 
working in the general store — as he 
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did in the years he lived on his 
grandmother’s farm. And he definitely 
did not have a knack for watch repair, 
for which he was an apprentice when, at 
the age of thirteen, he moved back to 
Albany to live with his mother. (Sadly, 
his father died while he was living in 
Galway.) 

One day in the watch shop, a 
prominent actor, John Bernard came in 
to inquire as to whether his watch was 
ready. Mr. Bernard must have been im- 
pressed with young Joseph, for he in- 
vited him to the theatre. To Joseph 
Henry, this sounded like the most excit- 
ing thing possible! He did not have to 
wait long to take Mr. Bernard up on his 
invitation. His boss shortly announced 
he was closing the store to move west 
— Joseph Henry was a free man! 

His employment at the theatre was 
exciting and rewaiding and, for the first 
time in his life, he seemed to have 
natural ability in something! But even 
this, after a while, seemed not enough. 
“Was it enough,” he asked himself, “to 
do something one enjoyed and found 
exciting?” Apparently, the answer was 
no. Then something happened that 
would change the course of Joseph 
Henry’s life forever. 

Joseph is “Called” 

While home sick one day, he came 
across a book entitled. Lectures on Ex- 
perimental Philosophy, Astronomy and 
Chemistr}^ intended chiefly for the use 
of students and young persons, by G. 
Gregory, D.D., Vicar of West-Ham, 
published in London in 1808. Tliumb- 
ing through it, Joseph paused at a pai*a- 
graph: “You throw a stone, or shoot an 
aiTow upward into the air; why does it 
not go forwai'd in the line or dii*ection 
that you give it? Why does it stop at a 
certain distance, and then return to you? 
What force is it that pulls it down to the 
earth again? On the contrary, why does 
flame or smoke always mount upwai'ds, 
though no force is used to send them in 
that direction?” 

Joseph sat down by the window and 
began to read. Only when dusk made it 
too dark to see did he put the book down 
again. 

His mind was working feverishly. 
Yet he could see clearly and sharply, as 
he rai*ely did in his everyday pursuits. A 
new door had been opened to Joseph. 
He had never read anything like it 


before. Of course, it was all true — the 
laws of the universe that were forever 
the same, explaining the unexplainable. 
In a sudden burst of self-awareness, 
Joseph saw with absolute 
clarity that he must find some 
way to spend his life dealing 
with the kind of truth that lay 
in his lap. What mattered was 
the existence of the change- 
less physical laws — and he 
must become one of the 
people who explored and ex- 
plained and learned how to 
use them. 

He knew he was “called” to 
this wonderful new pursuit. 

No wonder he was labelled as 
“unteachable” by his school 
teacher. He had just not been 
able to endure the drill-and- 
rote method of teaching which 
was the only way his teacher 
could imagine an eight-year- 
old managing to learn some- 
thing. What his mind had 
needed was a chance to leap 
aliead, and a teacher to free it. 

Stupid? Dull-witted? “I’m not!” 

Joseph thought, clutching his new 
book. “I’m not! I’ve only been in the 
wrong place — and I’m not any 
longer!” 

Years later, Joseph Henry, the scien- 
tist came across the volume in his 
library. He then inscribed on its flyleaf: 

This book, by no means a 
profound work, has under 
Providence exerted a remarkable 
influence upon my mind. It ac- 
cidentally fell into my hands when 
I was about sixteen years old, and 
was the first book 1 ever read with 
attention. It opened to me a new 
world of thought and enjoyment; 
fixed my attention upon the study 
of nature, and caused me to 
resolve at the time of reading it 
that I would immediately devote 
myself to the acquisition of 
knowledge. 

School Days 

So at age sixteen, Joseph Henry knew 
the path he wanted to take in life. His 
fir-st requirement was education. He 
hesitatingly approached Dr. T. Romeyn 
Beck, the Director of the Albany 
Academy, enquiring about attending 


that institution. Although unqualified, 
his youthful enthusiasm so impressed 
Dr. Beck, he agreed to take him on as a 
special student. Joseph, studying night 


Henry 's Electromagnets Could Lift 
Over One Ton! 

and day, completed the equivalent of a 
four-year high-school course in seven 
months. When Joseph’s small fund of 
money began to run out. Dr. Beck found 
him a teaching job to help him with 
expenses. For three years Joseph taught 
in a one-room school near Albany, 
earning fifteen dollars a month. Every 
evening he studied at the Academy, 
taking advanced classes in mathematics 
and “natural philosophy,” as chemistry 
and physics were then called. He swal- 
low^ knowledge as though he wer'e 
starving for it, and his teachers con- 
tinued to be awed at his brilliance and 
retentive powers. 

In 1824, Dr. Beck invited Joseph 
Henry to join the Albany Institute of 
Science and Arl. This Institute was a 
society of teachers and amateur scien- 
tists that met weekly for scientific lec- 
tures and demonstrations. The meetings 
were open to the public for a small ad- 
mission fee. Joseph had often attended 
as a non-member. Such lectures wer*e 
not merely a diver'sion; in those days 
they were an accepted form of educa- 
tion. In fact, an ex-bookbinder’s ap- 
prentice named Michael Faraday, had 
gotten most of his education in this way. 
Joseph did well as a member and his 
lectur*es wer'e well r'eceived. As well. 
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his training in the theatre gave him an 
excellent stage presence — which of 
course, helped with his presentations. 

A frequent attendee at these lectures 
was Harriet Alexander, Joseph’s fif- 
teen-year-old cousin. They began to see 
a good deal of each other around this 
time and eventually, they were married. 

In a few short years, Joseph Henry 
had advanced to the post of assistant 
professor of mathematics, with the 
honourary title of “professor” and the 
right to conduct experiments in his 
third-floor classroom after school 
hours. 

For Joseph, mathematics broadened 
quickly into the new, almost totally un- 
explored field of electricity. He con- 
centrated on it, sharing all his excite- 
ment and much brilliant thinking with 
students who may or may not have real- 
ized how lucky they were to have such 
a teacher. 

One day he demonstrated a totally 
new innovation — a new kind of 
electromagnet. First showing the con- 
ventional style of electromagnet, he 
demonstrated that it could lift a maxi- 
mum of seven pounds. This magnet was 
horseshoe shaped, was insulated with 
shellac and was wrapped around with 
several turns of plain wire. 

“Now, your attention please,” Joseph 
said in a commanding voice. He then 
held up another horseshoe-shaped mag- 
net, a bulky one wrapped with many 
turns of a shiny pink material. “I have 
made some changes,” he pointed out. 
“Instead of insulating the horseshoe 
with shellac. I’ve insulated the wire by 
wrapping it heavily with silk. Now 
look!” 

This new magnet lifted all the 
weights on hand — over four hundred 
times its own weight! Eventually, he 
was able to produce an electromagnet 
capable of lifting 3,600 pounds. Joseph 
Henry had invented the powerful 
electromagnet as we know it today. 

In building the first powerful 
electromagnet, Henry drew on the work 
of William Sturgeon (1785-1850), who 
was a self-taught scientist and ex- 
perimenter in Woolwich, England. He 
built, in 1824, the first lifting magnet, 
capable of holding nine pounds. Henry 
first found that he could lift more 
weight by simply adding to the number 
of turns or wire. To do this, he insulated 
the wire instead of the magnet. But ad- 
ding turns worked only to a point. Then 


he had to add pairs of plates to his bat- 
tery to keep up the current. More wire 
increased the resistance of the circuit, 
requiring more cells. But by using mul- 
tiple coils connected in parallel, he 
found he could get a superior result with 
a single battery of large plate area (one 
capable of delivering high current). 
Since the amount of magnetic flux was 
proportional to the current, this 
provided the maximum lift power. This 
Henry called the “quantity” magnet. He 
also produced the “intensity” magnet. 
This was formed of a single coil con- 
sisting of many turns and had to be 
connected to multiple battery cells in 
series. This arrangement was necessary 
when the magnet had to work at some 
distance from the batteries. This arran- 
gement produced a relatively high volt- 
age, needed to overcome the resistance 
of the wire from the battery to the mag- 
net. Thus Henry’s “quantity” and “in- 
tensity” magnets both anticipated the 
fact that the maximum magnetic force 
was obtained when the resistance of the 
magnet and that of the battery were 
matched. 

Henry reported his results in 1831 in 
a paper in the American Journal of 
Science: On the Application of the Prin- 
ciple of the Galvanic Multiplier to 
Electro-Magnetic Apparatus, and also 
to Development of Great Magnetic 
Power in Soft Iron with a Small Gal- 
vanic Element. 

It was not until 1837 that Henry be- 
came acquainted with Ohm’s law, 
which would explain the relationships 
accounting for the operation of his 
“quantity” and “intensity” electromag- 
nets. But his projections of the pos- 
sibilities of these arrangements and 
their extension to his experiments and 
discoveries of the early 1830s were to 
establish Henry as a first-rank 
American scientist, and a pioneer in 
electrodynamics. 

The concept of sending signals mag- 
netically (the telegraph) was first sug- 
gested by Ampere. Although many ex- 
perimenters tried to build a practical 
telegraph, the main problem was send- 
ing signals over long distances. Joseph 
Henry solved the problem by using an 
“intensity” battery, using many pairs of 
plates in series for the power source at 
the sending end, and an “intensity” 
magnet of many turns of small wire at 
the receiving end. In effect he was 
matching resistance for the highest ef- 


ficiency of transmission. To detect the 
signals he used a magnet with a clapper 
to strike a bell. This same concept led 
him to develop an electromagnetic 



Henry Generates Current 
Magnetically-The First Generator 


relay for multiplying a signal. 

Although Henry knew that he had 
assembled all the elements of a success- 
ful telegraph system, he did not make 
an invention of them. He was content 
that science had accomplished its pur- 
pose, and he left to others the extension 
of the scientific principles to an 
utilitarian end. Samuel F.B. Morse 
(1791-1872) developed the practical 
telegraph (along with the Morse Code) 
within a decade of Henry’s work. 

As soon as Oerstead had announced 
his discovery that electric current is ac- 
companied by magnetism, and that the 
magnetism encircled the current, 
Faraday succeeded in assembling the 
first electromagnetic motor. 

Faraday was followed by Peter Bar- 
low (1776-1862), a physicist at Wool- 
wich Academy, England, who 
developed an “Electromagnetic 
Wheel.” 

Contrasted to these novel but imprac- 
tical devices, the electric motor con- 
structed by Henry is credited as being 
the first which comprised the basics that 
could be developed into a workable 
machine. Henry described his motor in 
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an article in the American Journal of 
Science entitled. On a Reciprocating 
Motion Produced by Magnetic Attrac- 
tion and Repulsion: 

I have recently succeeded in 
producing motion in a little 
machine by a power, which, I 
believe has never before been ap- 
plied in mechanics — by means 
of magnetic attraction and repul- 
sion. 

Not much importance, however, 
is attached to the invention, be- 
cause the article, in its state can 
only be considered as a 
philosophical toy, although in the 
progress of discovery and inven- 
tion, it is not impossible that the 
same principle, or some modifica- 
tion of it on a more extended 
scale, may hereafter be applied to 
some useful purpose. But without 
reference to its utility, and only 
viewed as a new effect produced 
by one of the most mysterious 
agents of nature, you will not, per- 
haps, think the following account 
of it unworthy of a place in the 
Journal of Science. 

It is well known that an attractive 
or repulsive force is exerted be- 
tween two magnets, according as 
poles of different names or poles 
of the same, are presented to each 
other 

In order to understand how this 
principle can be applied to 
produce a reciprocating motion ... 

Then Henry went on to describe the 
operation of his electromagnetic motor. 

By 1938 Thomas Davenport of Bran- 
don, Vermont had received U.S. Patent 
No. 132 on his rotary electric motor. 
Practical motorization, as time would 
show, had only to wait for the develop- 
ment of the dynamo. 

One of the great problems of the day 
was that of producing electricity from 
magnetism. Since an electric current al- 
ways produces magnetism, people 
reasoned that the inverse was also true. 
Also, since a steady current produces 
steady magnetism, most experiments 
involved wrapping wire around a mag- 
net and looking for evidence of current 
produced. Henry perceived that the 
answer lay in a changing magnetic 
field. In fhe crucial experiment that 
demonstrated his hypothesis, Henry 


used one of his lifting magnets which he 
equipped with an armature wound at its 
central portion with 30 feet of insulated 
wire. The armature was placed across 
the poles of the magnet and the ter- 
minals of the armature winding were 
connected to the terminals of a gal- 
vanometer about 40 feet from the mag- 
net. 

“When this arrangement was com- 
pleted,” Henry reported, “I stationed 
myself near the galvanometer and 
directed an assistant to attach the gal- 
vanic battery to the magnet. At this in- 
stant the north end of the galvanometer 
needle was deflected 30 degrees to the 
west, indicating a current of electricity 
from the coil surrounding the armature. 
The effect, however appeared only as a 
single impulse... 

“This experiment,” Henry con- 
cluded, “illustrates most strikingly the 
reciprocal action of the two principles 
of electricity and magnetism, if indeed, 
it does not establish their absolute iden- 
tity.” 

Henry had singled out the key ele- 
ment leading to an understanding of the 
dynamic relationship of electricity and 
magnetism. He had made one of the 
world’s momentous discoveries — the 
electromagnetic induction of electricity 
by magnetism in motion. Unfortunate- 
ly, his failure to publish his results led 
to Faraday being given credit for dis- 
covering electromagnetic induction. 
Joseph Henry further went on to dis- 
cover the principle of self-induction. He 
also produced an electrical transformer 
capable of stepping up or down voltage 
and current. 

Joseph Henry is the first to have 
demonstrated the propagation of radio 
waves. He showed that the induction 
from a single spark from the discharge 
of a Leyden jar (primitive glass 
capacitor) was penetrating enough to 
magnetize steel needles 30 feet away in 
a cellar, with two floors and ceilings 
intervening. 

To account for the action Henry 
made the remarkable projection that the 
electricity, leaping through the space 
was undulatory, or wave-like, in nature, 
and was made possible by an interven- 
ing plenum, or ether -like medium, 
which transmitted the waves. 

He ended his report ... “/r would ap- 
pear that transfer of a single spark is 
sufficient to disturb perceptibly the 
electricity of space throughout a cube 


of 400,000 feel of space, and that the 
spark is oscillatory. It may be inferred 
further that the diffusion of motion in 
this case is comparable with that of the 
spark of a flint and steel in the case of 
light.” 

Joseph Henry’s career in research 
came to an end when he accepted the 
position as the first director and 
secretary of the newly created Smith- 
sonian Institute. For the rest of his life, 
he was devoted to the responsibilities of 
this position. Similarly, when the 
American Civil War erupted, Henry 
pledged the entire resources of the 
Smithsonian Institute in an effort to 
protect the Union. He was a close friend 
of Abraham Lincoln and used his scien- 
tific knowledge to greatly aid the 
Northern forces on more than one oc- 
casion. 

Joseph Henry was one of those scien- 
tific pioneers in the vanguard of the age 
of electricity. The electronic wonders of 
the modem world, dependent on the 
discoveries of so many would not have 
been possible without the contributions 
of this pioneer. The importance of 
Joseph Henry’s discoveries in the field 
of electricity were to become clear only 
with future developments. Marconi, 
many years later, was to give Joseph 
credit for being the first to transmit and 
receive signals of spark frequency at a 
time when no one could assess the im- 
portance of the discovery. In 1893 the 
standard unit of inductance — the 
henry — was named for him. Thus 
Joseph joined farad, volt, ohm and the 
other immortals of electronics, whose 
names are now household words in the 
English language. 

The development of the modern 
dynamo, or generator, was dependent 
on the discovery shared by Heniy and 
Faraday — the principle of induction. 
Faraday had taken this principle one 
step further than Henry — in order to 
have continuous current, it was neces- 
sary to have continuous motion — and 
built the first dynamo, a copper disk 
rotating between the poles of a horse- 
shoe magnet. The first dynamos 
produced only direct current; they lost 
much power in operation and were cost- 
ly. But the right person, Nikola Tesla, 
came along with the right questions, “Is 
this the best way? Is this the only way?” 
Tesla developed a dynamo that 

see Henry, pa 18 
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Basic Electronics 

#1A 

By Ron C. Johnson 


H ello and welcome to a brand 
new series on the basics of 
electronics. In the next few 
issues we will explore the 
area of electronics: components such as 
semiconductor diodes, transistors, 
FET’s, unijunction transistors, SCR’s 
and a whole mess of other in- 
teresting electronic gadgets. If 
you were following my last 
series on basic electricity you 
will find that this new series 
carries on with learning how 
electricity can be used in a 
wide variety of interesting 
ways. In this series, in addition 
to giving you some qualitative 
theory on the components and 
circuits, we’ll be learning how 
to actually hook up simple cir- 
cuits on breadboards and vec- 
torboards. We will also build 
some basic test equipment like 
a simple power supply and a 
diode checker, and we’ll leani 
how to use meters, oscilloscopes and 
other kinds of bench test equipment. 

In the fii*st part of this segment let’s 
consider some of the things you will 
need in order to get involved in the 
practical activities we’ll try in sub- 
sequent issues. And by the way, if you 
just don’t have some of this stuff and 
can’t pick it up cheap, there will still be 
plenty of good reading from a theoreti- 
cal point of view. 

Let’s assume you’re just getting 
stalled in electronics. What do you 
need? Well, first, you need a place to 
work. The kitchen table is a great spot 
for short term activities but you will 


probably find that right in the middle of 
a project something silly like 
Tlianksgiving dinner or the need for a 
few hours sleep will interaipt your 
latest project. You should try to find 
yourself a spot out of the way, with 
good lighting where you can work on. 


and leave, your projects out of harm’s 
way. If you don’t have an old desk or 
table available already I have a couple 
of suggestions, off the wall though they 
may be; both of them involve old doors. 
At a local lumber yard you can usually 
pick up brand new but slightly damaged 
doors really cheaply. Buy a couple of 
them at a good price and all you have to 
do is cut one in half and set the Uvo 
pieces on edge, for legs, with the other 
door on top. A few angle brackets to 
hold the thing together and you have an 
instant workbench, large and already 
finished. Another way is to use one door 
and a set of folding legs from the local 
hardware store. Screw the legs on the 


bottom of the door and you have a port- 
able table or bench that is easily 
transported. Of course another pos- 
sibility is the garage sale circuit where 
some of the most amazing and useful 
(and sometimes useless) things can be 
obtained for virtually nothing. 

Another item that may just 
be personal preference is a 
small piece of cai*pet to go on 
top of the bench. With all the 
small parts such as transistors 
and integrated circuits and 
hai'dware like screws, bolts, 
nuts and washers used in con- 
structing small projects, there 
is a tendency for them to roll 
or be brushed off the bench. A 
piece of caipet keeps things 
from moving around. (Before 
I started using this it seemed 
like I spent half my time on 
hands and knees underneath 
the bench looking for lost 
parts.) A piece of caipet can 
be very handy when you are soldering 
or desoldering a printed circuit bom d as 
it keeps the boar d stable while you work 
on it. 

Now that you have a desk or table, 
(and some kind of chair of course), you 
will need a good light source. 
Electronic pails are small, often with 
even smaller printing or colour codes 
on them. A good florescent overhead 
fixture and a gooseneck lamp on the 
bench can be very useful. 

In order to plug in your lamp, and a 
few other things later on, you will need 
at least one plug nearby. Hopefully you 
will not be building anything (puipose- 
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Electronics Bench Checklist 


Bench, chair. Iigh±. ou^le't. shelves, 
cahine'ts. e-tc 


□ side cu^-ters 

□ needle nose pliers 

□ screw drivers 
n hni-Fe 

□ wire s±rippers 

□ square Jaw pliers 

□ nu-t drivers 

□ small creacen± wrench 
n Jeweller's screwdrivers 

□ surgical seizers 


Soldering Iron 
Solder 

Solder sucl<er 
solder hrald 
Breadboard 
Mul±ime±er 


Figure 1. Electronics Bench 


Checklist 
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ly or by accident) which will consume 
large quantities of current, so a separate 
circuit and breaker should not be 
needed. If you have one, though, a plug- 
in bar with its own switch and breaker 
can be handy so everything on your 
bench can be turned off at once. 

Next you will need a small parts 
cabinet with a number of individual 
drawers to keep electronic parts and 
supplies. Again the garage sale circuit 
can be of help. Lots of hardware stores 
sell them as well, often at reduced 
prices. Also in the way of storage space, 
you will need someplace to keep 
magazines and books that you will 
eventually accumulate, and a place for 
tools. A shelf or two, and/or a desk with 
drawers would help here. 

What about tools? Tliese guys are 
expensive if you buy decent ones and 
cheap tools are really a pain in the neck. 
You would be better to limp along with 
a few good basics than buy a whole set 
that wear out or break prematurely. 
What do you need? 

Probably the most important hand- 
tool you can have for this kind of work 
is a pair of side cutters. What you need 
is a small pair, not the average type you 
find at the hardware store. Tliere are 
several good brands, such as Cooper, or 
Excelite, and for a set of four inch side 
cutters you can easily pay twenty to 
thirty dollars. If this is too steep, check 
out Sears or Canadian Tire but find out 
what the wairanty is. It’s important. 
Tlie next most important hand tool 
would be a pair of needle-nose pliers. 
Again, you need a very small pair. They 
are used to bend wires, hold com- 
ponents, and lots of other uses. After 
this would come screw drivers — flat. 
Philips and Robertson (another great 
Canadian invention) — a knife (either a 
small Xacto type or a packing crate 
knife), a wire stripper, squaie jaw 
pliers, a set of nut drivers, a small cres- 
cent wrench, jewellers’ screwdrivers, 
surgical seizers. . . Of course the list 
could go on indefinitely, and you cer- 
tainly can get started without all the 
things I have listed, but there are a few 
more that I have not listed. 

On the bench itself you will need a 
soldering ii*on. Soldering irons start in 
the ten dollar range and go up, but for 
this kind of work a certain level of 
quality is necessary. First, it should be 
temperature controlled which means 
that there is an internal control of some 


kind which sets the tip temperature to a 
fixed temperature. In electronics, if you 
don’t use a temperature controlled 
soldering iion you will very likely 
destroy a lot of components while you 
are developing your soldering techni- 
que. Soldering irons are rated in watts 
which indicates how much heat they 


can supply. If you are heating a large 
solder joint more wattage is required to 
heat the joint to the rated temperature in 
a given length of time. Twenty-five 
watts is a small iron. Forty watts is 
about right for general electronic 
soldering. Sixty watts and higher are 
available, and are usually used for con- 
stantly doing large solder joints such as 
wires to lugs, etc. Ideally your soldering 
iron should have a grounded tip. (You 
know it is grounded if the power cord 
has a three prong plug.) Grounded tip 
irons are not only safer for the person 
using them but they can save the 
destruction of certain devices which are 
sensitive to static discharge. As with the 
other tools this kind of equipment is 
best obtained from an electronics sup- 
plier. Radio Shack stocks a reasonable 
selection of this kind of equipment for 
the beginner. 

Still on the subject of soldering, 
sooner or later you will need to be able 
to desolder parts which usually means 
removing as much solder from the joint 
as possible before disconnecting it 
mechanically. There are a couple of 
choices for this job. One is to use solder 
wick. Solder wick is a braid of copper 
which comes on a small roll. When the 
wick is placed between the soldering 
iron tip and the solder joint the molten 
solder will be drawn up into the wick by 
surface tension. The wick absorbs the 
solder away from the joint allowing you 


to disconnect the joint mechanically. 
Tliis stuff works pretty well and comes 
in a variety of widths for various sizes 
of solder joints. Tlie disadvantages are 
that it is consumed in use and some- 
times can not draw all the solder out of 
plated-through holes in printed circuit 
boards. 


Tlie other choice is a solder ‘sucker’. 
Tliese come in various sizes and consist 
of a tube with a spring-loaded piston 
which, when released, creates a vacuum 
at the heat-resistant teflon nozzle. By 
melting the solder joint and then plac- 
ing the nozzle over the joint and trigger- 
ing the piston, the solder is sucked up 
into the tube. Tliese work very well 
once you develop a little skill with 
them. Tliey stait in the ten dollar range 
and can go up to thirty or more. Tliere 
are other devices available but the 
cheaper ones, such as vacuum bulbs, 
are not worth buying and the more ex- 
pensive vacuum solder stations ai*e for 
professional applications. 

You will also need some solder. Tliis 
stuff is not really cheap. If you buy it in 
larger qiuuitities the price per unit drops 
but you have to consider how much you 
will use. We’ll talk more about solder- 
ing and supplies in another issue but for 
now suffice it to say that you need 
electronic resin flux type solder, in a 
fairly small diameter and a good stand- 
ai'd type is an alloy of 60% tin and 40% 
lead. 

Soldering is not the only way to set 
up electronic circuits. In fact, most 
times you will want to breadboard the 
circuit to test and modify it and nobody 
wants to desolder and rcsolder the cir- 
cuit every time they make a change. 
Tlie answer is another tool which, is 
practically indispensable to the hob- 
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byist and experimenter: a breadboard. 
Breadboards are flat plastic devices 
(See Figure 2) with a matrix of holes on 
top into which component leads and 
wires can be inserted to make connec- 
tion with conductors underneath. The 
holes are interconnected such that you 
can connect more than one lead 
together using jumper wires and in so 
doing set up temporary circuits. These 
units are relatively inexpensive con- 
sidering how handy they are. A small 
one (2 1/8 by 5 7/16 inches) can be 
purchased for about fifteen dollars, but 
the standard size is about twice as long 
and runs for about twenty-five bucks. If 
you buy the smaller you can always add 
another later as they are modular and 
snap together easily to build larger cir- 
cuits. 

Well, what have we got so far? 

A place to work with light and power. 
Hand tools and soldering equipment, a 
breadboard. You can probably see al- 
ready that this hobby could become 
somewhat expensive. On the other 
hand, you can start with the basics and 
build up from there. 

What about parts, supplies and test 
equipment? 

There is really no point in spending 
money on electronic parts before you 
know what you need but if you come 
across old televisions, stereos, etcetera 
that have used parts in them don’t throw 
them away. You might be able to 


scrounge something out of them. Also, 
hardware and metal or plastic boxes to 
house projects are expensive. If you 
have anything that can serve in this 
capacity, hold onto it. It will save you 
money in the long run. Of course, as we 
get into this series and attempt some of 
these projects, you may want to 
scrounge or buy the more specific com- 
ponents required. The same applies for 
other supplies like wire, chemicals and 
such. We’ll discuss them in future seg- 
ments. 

There is still more. Test equipment is 
really the costly item here, but we will 
try to avoid situations where you need 
it, or devise ways to get around the need 
for it. We may even build some bench 
equipment. Even so the one item which 
you will need eventually is some kind 
of a multimeter. Without it you’ll be 
effectively blind in determining how 
your projects work. 

At the low end of the spectrum you 
can pick up a simple analog multimeter, 
which will measure AC and DC volt- 
age, low range current, and resistance 
for around twenty-five dollars. These 
units are pretty basic, not exceedingly 
accurate and you won’t want to drop 
them on the floor, but they will do the 
job. Meters with digital readouts start at 
about twice that price, but don’t be 
fooled. Just because they have a digital 
display does not necessarily mean that 
the meter is any more accurate or has 


better loading characteristics. For a 
hundred dollars or more you will get 
into meters with input impedances over 
I Megohm which is very desirable in 
the kind of measurements we will do in 
electronics. Autoranging is a nice fea- 
ture, but not really necessary. Also, we 
won’t be measuring large quantities of 
current, or if we do we can use some 
simple tricks to use a voltage range to 
accomplish it. Another consideration is 
some of the new digital meters which 
have additional features such as 
capacitance measuring capabilities and 
transistor checkers. The features all 
boost the price of course. 

With a multimeter and some of the 
other tools already mentioned we will 
build a simple DC power supply, which 
is probably the next most important 
thing you will need. Electronic circuits 
gener^ly operate using DC voltages so 
a variable, regulated DC power supply 
will be useful as we continue learning 
about diodes, transistors and such. 
Once we have the power supply there 
are a number of other useful circuits we 
can build, like a simple pulse generator, 
a diode checker, a sine wave generator, 
a simple frequency counter and lots of 
other interesting circuits. 

So stay tuned and check out Part B of 
this segment where we will take a 
theoretical look at semiconductors, fl 
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produced alternating current, which 
was able to travel much greater distan- 
ces without weakening. Also, it is much 
less costly. Alternating current was first 
demonstrated at the Chicago Wold’s 
Fair in 1893. 

But Joseph Henry did not live to see 
the demonstration at the Chicago 
World’s Fair or the wonderful electric 
age which he helped to produce. He had 
been unwell for some months and at 
noon on May 13, 1878, at the age of 78, 
Joseph Henry woke from a deep sleep 
to see his family and friends gathered 
around his bed. He did not recognize 
them. Slowly he turned his head for a 
last look out the window at the world he 
loved, and asked, “What direction is the 
wind...?” □ 
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FEATURE 


Basic Electronics 

#1B 


by Ron C. Johnson 


In the first part of this segment we 
discussed what this series on Basic 
Electronics would be about and what 
you would need if you are a beginner 
hobbyist. I made some suggestions of 
things you might want in order to set 
up a work area and some of the tools 
and supplies which would be helpful. 
If you already have some or all of that 
stuff so much the better; you’re ready 
to go. 

This part is an introduction to the 
theory (don’t shudder) behind 
semiconductor electronics. We will 
get started here with how diodes work 
and then next month we can try a 
small project. Here we go . . . 

I f you remember ’way back to the 
beginning of Basic Electricity we 
discussed the structure of the atom 
and how electrons travelled in or- 
bits around the positively charged 
nucleus in a series of shells, each one 
with its own energy level. For an 
electron to leave its shell and move to a 
higher shell, energy had to be added to 
it (in the form of heat perhaps) while 
energy was released (heat or light) 



when the electron dropped back to a 
lower level. We said that the best con- 
ductors had only one electron in their 


Each atom shares to make up 
eight electrons in the valence 



Figure IB A Matrix of Silicon 
Atoms Sharing Electrons 


outermost valence shell and that that 
electron was very mobile; it could move 
into the shell of another atom easily. 
When potential was applied to that con- 
ductive material, electrons would easily 
flow through it, skipping from one shell 
to the next as it travelled through the 
material. Materials in which the valence 
shell was completed by being filled 
with the required number of electrons 
(eight) became very stable, not easily 
permitting electrons to move. These 
materials are called non-conductors or 
insulators. Materials which have four 
electrons in their valence shell are 
called semiconductors and are the kind 
of materials used to create diodes, tran- 
sistors and numerous other useful 
electronic devices. 

Semiconductor materials, mostly 
silicon and to a lesser extent ger- 
manium, are not good conductors or 
insulators. Some electrons will flow 
tlirough them but for the purposes of 
creating useful electronic devices they 
must be ‘doped* with impurities which 


will selectively change their atomic 
structure so that they can be used. By 
introducing either trivalent or pen- 
tavalent materials such as aluminum, 
gallium or antimony (three or five 
electrons in the valence shell) during 
the manufacturing process, P-type or 
N-material can be fomicd. N-type 
material, with pentavalent doping, is a 
matrix of shai'ed electrons similar to 
undoped semiconductor material ex- 
cept that because of the fifth electron 
contributed by the doping material, 
there are many free electrons, called 
majority earners, available to move 
around in the material. P-type material, 
on the other hand has a deficiency of 
electrons. We can think of it as having 
an abundance of ‘holes’ (the spot in the 
matrix where there is an electron miss- 
ing). In P-type material we call the 



holes the majority cairier. Minority cai*- 
riers in N-type material are the holes 
while minority cairiers in P-type 
material are electrons. 

So what? 

It turns out that if we put a piece of 
N-type material next to a piece of P- 
type material something interesting 
happens. At the junction of the two 
materials the extra electrons in the N- 
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No other training— in schooi, on the job, 
anywhere— shows you how to troubieshoot and 
service computers iike NRI 


HARD DISK 


yVEW/AT-COMRATIBLE COMPUTER 



DIGITAL MULTIMETER 

Professional test instrument for 
quick and easy measurements. 


20 megabyte hard disk drive you Install 
Internally for greater data storage 
capacity and data access speed. 


LESSONS 

aearcut. Illustrated texts build 
your understanding of computers 
step by step. 


High-speed 80286 CPU (12 MHz clock. 0 wait 
states). 1 meg ram. 1.2 meg. SVi' hlgh- 
density floppy disk drive. 

MONITOR 

Hlgh-resolutlon. non-glare. 12* m 
monochrome monitor with tilt and 
swivel base. 


TECHNICAL MANUALS 

with professional programs 
and complete specs on 
your computer. 


DIGITAL LOGIC 
PROBE 

Simplifies analyz- 
ing digital circuit 
operation. 

DISCOVERY LAB 

complete breadboarding 
system to let you design and 
modify circuits, diagnose and 
repair faults. 


moving from the fundamentals to 
sophisticited computer servicing 
tecliniques. Stq) by easy step, you 
get tlie kind of practical hands-on 
experience that makes you unique- 
ly prepared to take advantage of 
every opportunity in today’s top- 
growth field of computer service. 

What’s more— you leam at 
your own pace in your own home. 
No classroom pressures, no night 
school, no need to quit your pre- 
sent job until you’re ready to^make your move. And all throughout your training, 
you have the full support of your personal NRI instructor and the NRI technical staff 
always ready to answer your questions and give you help whenever you need it. 


SOFTWARE 

including MS-DOS. CW BASIC, word 
processing, database and spreadsheet 
programs. 


Only NRI walks you through the 
step-by-step assembly of a powerful 
AT-compatible computer system you 
keep-giving you the hands-on ex- 
perience you need to work with, 
troubieshoot, and service all of today’s 
most widely used computer systems. You get 
all it takes to start a money-making career, even 
a business of your own in computer service. 


No doubt about it: The best way to leam to service computers is to actually 
buiUt a state-of-the-art computer from the keyboard on up. As you put the 
machine together, performing key tests and demonstrations at each stage of 
assembly, you see for yourself how each part of it works, what can go wrong, 
and how you can fix it. 


Only NRI— the leader in career-building, at-home electronics training for more 
than 75 years— gives you such practical, real-world computer servicing experience. 
Indeed, no other training— in school, on the job, anywhere— shows you how to 
troubleshoot and service computers like NRI. 

You get in-demand computer senficing skills as you 
train with your own AT-compatible system— now 
with 20 meg hard drive 


Your FREE NRI catalog tells more 

Send today for your free M-color catalog describing every aspect of NRI’s innovative 
computer training, as well as hands-on training in robotics, video/ audio servicing, 
electronic music technology, secnirity electronics, telecommunications, and other 
growing high-tech career fields. 

If the coupon is missing, write to NRI School of Electronics, McGraw-Hill 
Continuing Education Center, 3.^0 Progress Avenue, Scarborougli, Ontario M IP 2Z5. 


With NRI’s exclusive hands-on training, you actually build and keep the powerftil 
new Af-compatible West Coast 1010 liS computer, complete witli 1 meg RAM and 
20 meg hard disk drive. 

You start by assembling and testing the 101 -key “intelligent” keyboard, move 
on to test die circuitry on die main logic board, iastall the power supply and 1 .2 meg 
5 Vi " floppy disk drive, then interface your high-resoludon monitor. But that’s not 

Only NRI gives you a top-rated micro with complete 
training built into the assembly process 

Your NRI hands-on training continues as you install the powerful 20 megabyte hard 
disk drive— today’s most wanted computer peripheral— included in your course to 
dramadcally increase your computer’s storage capacity while giving you lightning- 
quick data access. 

Having fully assembled your West Coast 1010 ES, you take it through a complete 
series of diagnosdc tests, mastering professional computer servicing techniques as you 
take command of the full power of your computer’s high-speed 80286 microprocessor. 

In no time at all, you have the confidence and the know-how to work with, 
troubleshoot, and service every computer on the market today. Indeed you have 
what it takes to step into a full-time, money-making career as an industry technician, 
even start a computer service business of your own. 

No experience needed, NRI builds it in 

You need no previous experience in computers or electronics to succc*ed with NRI. 
You start with the basics, following easy-to-read instructions and diagrams, quickly 
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ostScpipt Power To The Peoplei 

The QMS-PS® 410 Printer. Developed by the 
greatest minds in the industvy. . . Yours. 


Before creating the QMS-PS 410, we performed one 
very important task. We listened. Then we took every- 
thing we heard, added a few surprises, and built 
a revolutionary laser printer 

You said make it Adobe*^ 

PostScript®. So we did. And 
now you can enjoy the design 
flexibility only PostScript offers as 
well as 45 resident typefaces and thou 
sands of PostScript software applications. 

You said make it reliable. So we used 
the Canon® LX print engine manufactured 
by the world leader in high-quality, easy-main- 
tenance print engines. 












2 ^ 
















You said make setup easy. So we made it truly 
and completely plug-and-play. Out of the box, it 
connects to IBM® PC and compatibles, Apple® 
Macintosh® and mini and mainframe computers. 


You said make it flexible. So we added HP® LaserJet® 
Series 11 emulation to support non-PostScript printing 
applications. 


You said make it simple. So we gave the QMS-PS 410 
the intelligence to actually “think for you” by automati- 
cally switching between emulations and interfaces! This 
printer has ESP (Emulation Sensing Processor) technol- 
ogy,^ which interprets incoming data and automatically 
chooses the appropriate printer language. And you can 
send data simultaneously to its AppleTalk®, serial and 
parallel interfaces! There’s no need to change switch 
settings or send complicated software commands. 


You said make it fast. So we created a super-fast 
controller with a 68020 processor and third generation 
QMS® ASAP™ (Advanced Systems Architecture for 
PostScript) technology, which incorporates the latest in 
component and controller design. 


You said make it expandable. So we made a variety of 
options available, including an HP-GL® emulation card, 
Adobe typeface cards, HP-compatible font cards, memory 
upgrades and extended paper handling capabilities. 


POSTSCRIPT* 

Call Now and Let the QMS-PS 410 
Liberate You • 

1 - 800 - 861-8892 


You see, listening to you gave us the insight to 
develop a printer that offers real world solutions to 
real world problems. And the QMS-PS 410 delivers 
PostScript power to the people by giving you more solu- 
tions than any other printer on the market. Affordable. 
Reliable. Flexible. Solutions that set you free! 


QMS 


QMS Canada Inc. 

Offices in Montriai, Toeonto, Qu(H)cc, Calagary, and Vancouver. 
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PostScript and the Adobe PostScript logo of Adobe Systems, Incorporated. Canon of Canon USA, 
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E very software vendor today 
must deal with the reality of 
multiple-platform corporate 
business computing environ- 
ments. With hardware prices drop- 
ping and demand for computers 
growing throughout national compa- 
nies, rigid source control by decen- 
tralized Information Systems 
organizations has yielded to ad hoc 
department-level purchasing deci- 
sions. The imperative is to give work- 
ers significant computing power at 
their desktops. 

This freedom of choice, while lih- 
gting in many respects, has been 
balanced by a strong bottom-line mo- 
tivation to realize maximum payback 
on existing computer resources. Thus 
LANS and inter-network schemes are 
becoming more and more important 
Technology, to be useful, has to pro- 
vide solutions that satisfy the cus- 
tomer’s current needs; and businesses 
based on technology products must 
ensure that what they are buying to- 
day can be leveraged tomorrow. 

“Battle of the Platforms” 

Personal-computing pundits might 
have you believe that there is a win- 
ner-take-all battle going on for plat- 
form performance. In the area of PC 
software, for instance, the long-time 
DOS standard was challenged by 
OS/2 for a time, followed by a resur- 
gence of interest in Windows. In 
dealing with this potentially volatile 
situation, it is impwtant to sort out the 
motivation of users to adhere to their 
present platforms or move to new 
ones. 


Dispensing with the mythology of 
“battles” and “either/or choices” is the 
first step. Just as no set of circum- 
stances could suddenly enable Europe 
to reach full unification on January 1, 
1992, users and vendors alike will not 
collectively accept one 
standard for all their 
desktop needs. 

DOS, Windows, 

OS/2, and Macintosh 
will all have substan- 
tial corporate user 
bases for years to 
come. Simply stated: 

DOS was right and 
will continue to be 
right in the global PC 
market for some time, 
DOS/Windows and 
Macintosh are right, 
and OS/2-PM will be 
right 

In addition, work- 
station products fiom 
Sun, DEC, IBM and 
Hewlett Packard are 
important platforms. 

These products use 
cost-effective, high-performance 
RISC architectures, in conjunction 
with the standard UNIX operating 
system, to offer a sound new alterna- 
tive when workgroup computing is 
included in decision criteria. 

At i^esent, many corporate deci- 
sion-makers are wary of committing 
IM-ematurely to a next-generation 
OS/2 standard. They see many users 
who are not seriously hampered by 
the 640K memory limit of DOS, and 
are content with their XT and early 
AT-level PCs. Windows has some ap- 


peal to these users as a low-risk up- 
grade that does not threaten the appli- 
cation software status quo. 

Today the movement to Windows 
is fueled by the interest in its graphic 
user interface benefits, good memory 


management capabilities, and by the 
semblance of multi-tasking it offers. 
Most PC users as yet have no clear 
idea of how the true multi-tasking ca- 
pabilities of OS/2 and UNIX will 
benefit them. Many are quite satis- 
fied, for now, with the concurrent ac- 
cess to multiple applications offered 
by Windows 3.0 

There is a growing understanding 
among users of the value of multi- 
tasking and workgroup computing. 
Moreover, there is a growing cer- 
tainty among industry experts that the 
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technical superiority of OS/2 and 
UNIX will make these environments 
the dominant desktop platforms for 
office automation and informa- 
tion/image management by the end of 
the decade. Microsoft is facilitating 
migration to OS/2-PM with its toolkit 
for moving Windows plications. 

Challenges for developers 

Satisfying customer needs in this 
multi-platform world poses consider- 
able challenges to software compa- 
nies. It is important to support the 
DOS community, which remains very 
large and in many cases includes the 
oldest and most loyal customers. Yet 


it is not easy to continue adding func- 
tional value for a technically limited 
platform, and incremental software 
upgrades do not produce the business 
viability of new products. 

Realistically, the pursuit of a mul- 
tiple-platform approach can be risky 
for developers. If a new version of a 
product does not offer features com- 
mon in the new environment, then the 
customer will more than likely be dis- 
appointed with the product. There- 
fore, the initial product development 
is critical to the success of the devel- 
opment of additional versions. 

For instance, if a product was de- 
signed with the intention of develop- 
ment for additional platforms, and if it 
was written using the C language, the 
task of porting or transferring that 
product to a new environment is 
greatly simplified. Knowl^ge re- 


garding the differences between the 
Intel and Motorola processors is also 
helpful when developing products for 
different environments. Also, if an im- 
plication is written using common 
code, it is easier for technical support 
personnel to answer questions regard- 
ing different products, assuming they 
have fairly solid comfort level with 
the different environments. 

Committing to a new platform 
typically means an investment of doz- 
ens to hundreds of R&D man-years. 
This means a vendor must accurately 
IM*edict rate of acceptance in the mar- 
ket or suffer the consequences. For 
example, companies that decided 
three years ago to 
bypass Windows 
and concentrate on 
OS/2 development 
saw little initial re- 
turn on investment, 
and they now find 
themselves scram- 
bling to address the 
Windows market 
Yet these newer 
platforms offer the 
greatest growth po- 
tential and any ven- 
dor who wishes to 
stay competitive 
must also eventually, support them. 

The challenge facing vendors now 
is not only to support these platforms 
individually, but also to provide 
cross-platform products that serve the 
business objective of enterprise-wide 
information flow. In addition, ven- 
dors must anticipate that higher per- 
formance hardware and multi-tas^ng 
operating systems will demand more 
sophistical^ workgroup-oriented ap- 
plication software. 

We must also recognize that we 
compete in a global marketplace. Any 
large corporation is likely to do busi- 
ness in every part of the world. A ven- 
dor whose development does not con- 
sider intemationd requirements will 
be at critical disadvantage in this 
world-wide marketplace. 


Meeting the Challenge 

There is no single, perfect solution for 
every user. Multiple platforms will 
prevail and desktop software suppli- 
ers must bring solutions to customers 
on the platforms of their choice. 

At Ventura Software we are re- 
sponding to these challenges with 
both current and long-term product 
strategies. By year-end 1990 we will 
have introduce the latest and most 
powerful desktop publishing soft- 
ware, Ventura Publisher Gold Series 
3.0, in versions for DOS (GEM), 
Windows, OS/2 (PM) and the Macin- 
tosh. And in the second half of 1991, 
we expect to ship the same leading- 
edge desktop application on the Sun 
SPARCstation (OPEN LOOK). 

Also in the Windows 3.0 environ- 
ment we offer FormBase, a powerful 
forms processor integrated with a 
fully relational database manager. 
FormBase supports Windows 3.0, 
and in 1991 and 1992 will be ported to 
the OS/2 and UNIX environments. 
These new versions affirm Ventura 
Software’s commitment to develop- 
ing software for today’s corporate 
multi-platform environments. 

The complementary strengths of 
Ventura Publisher and FormBase sug- 
gest many possibilities for adding 
value by using them, separately and 
together, to manage, integrate and 
persuasively present information. In 
addition, both are designed to serve 
the world marketplace. Several for- 
eign-language versions of Ventura 
Publisher are already in use world- 
wide, and FormBase is also currently 
being translated into six languages. 

The potential of these two highly 
innovative products will be developed 
as we move into the next decade. Ven- 
tura Software has accepted the mis- 
sion of supporting our customers with 
leading p^ucts on their platforms of 
choice — today and in the future. And 
that is the only battle line we have 
drawn for the 1990s. 

DTP 

Ventura Software Inc, 5650 Yonge St, 
North York, ON M2M 4G7; phone 
(416)733-6386 ; fax (416)733-6701 
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XEROX 


Ventura Publisher introduces the Gold Series. 
It simply does more, any way you look at it. 


And now there are several new ways for 
your customers to look at it. Because the 
desktop publisher that does more for more 
people now does it all in the three leading 
PC environments. 

The Gold Series introduces new Ventura 
'Publisher' editions for DOS/GEM, Windows 
3.0, and OS/2 Presentation Manager. That 
means thousands of potential new users as 
well as compatibility with hundreds more 
software applications. 

it does even more than before. For less. 

The Gold Series offers much more than 
a choice of environments. At no extra cost, 
weVe bundled our Network Server and 
Professional Extension with each edition. 


So now you can sell Ventura Publisher into 
Novell, IBM, 3COM and other Windows- 
and OS/2 Presentation Manager-compatible 
networks. You can also provide customers 
such advanced DTP features as interactive 
table creation and scientific equation editing, 
cross referencing, and vertical justification. 

But then, Ventura Publisher has always been 
the leader in providing features to help you 
sell DTP for more applications. It’s the one 
program that can handle database publish- 
ing effectively. It also gives designers more 
flexible and precise type control, and auto- 
mates many repetitive steps. 

We’ll be telling your customers all about 
the advantages of the Gold Series through 


frequent color ads in the leading PC and 
DTP magazines. If you want to do more 
business in desktop publishing, doesn’t it 
make sense to sell the program that does 
the most? 

Call today for more information on the 
new Ventura Publisher Gold Series. 

(800) 822-8221 in USA; (800) 228-8579 in 
Canada. To learn how you can provide 
customer training, call (213) 333-3120. 
Ventura Software Inc., a Xerox company. 

Ventura Publisher 
Gold Series 

It simply does more. 
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Ventura Publisher* is a trademark of Ventura Software Inc., a Xerox company. XEROX* is a trademark dt X£5K>X CORPORATKXSl. 
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Corel Draw 2j0 

The most versatile graphics package since the invention of cave painting. 

Steve Rimmer 


T he original Corel Draw was 
pretty tight for its day. It was 
the fost graphics package to 
combine re^ly useful typo- 
graphy, color, object manipulation 
and a workable user interface. Still, it 
did have a few shortcomings, and was 
missing a few features that generally 
less-powerful packages already had. 

Corel Draw 2.0 is everything its 
ancestors were and everything all its 
competition has been as well. Its de- 
signers have clearly made off with the 
best features of all the other drawing 
packages to produce what must be the 
last word in PC-based professional 
drawing software. 

Despite having added everything 
even remotely graphical to the soft- 
ware, Corel Draw remains basically 
easy to use and has a gentle learning 
curve. You can get started quickly by 


ignoring its advanced features and 
subsequently apply more and more of 
the software as you become familiar 
with it 

Corel Reefs 

If you’ve used Corel Draw in the past 
to generate headlines and other typo- 
graphical effects, you’ll probably be 
impressed first with the program’s 
newly expanded range of bundled 
typefaces. While it has always been 
possible to add just about any type- 
face you liked to Corel Draw, the 
package now comes with 150 fonts, 
every one of them matching an 
Adobe PostScript face perfectly. (Let 
us not speculate how they got that 
way.) 

Aside from the basic typeface li- 
brary that accompanied version one of 
Corel I>raw, all the popular mutant 


faces are available now. Thrill to the 
sensuous lines of BOcklin, kick Hel- 
vetica into the scuppers with Eras, be 
spectral with Umbra and look Euro- 
pean with VAG Rounded — to name 
but a few. The complete list is here- 
abouts. The names on the list are the 
real names of the fonts, rather than the 
pseudo-names that Corel Draw is 
shipped with for legal reasons. (In 
North America, so far, font names can 
be copyrighted, but fonts can’t.) 

In addition to merely providing 
one with more fonts, Corel Draw’s 
WFN Boss font manager program has 
been expanded so as to dlow you to 
edit and create fonts with Corel Draw. 

Along with more fonts, Corel 
Draw now comes with about twice as 
much clip-art It’s now organized on 
the master disks by subject, rather 
than by company of origin. The range 
of images is impressive. Amidst the 
eighty or so pages of pictures in the 
accompanying clip-art catalog you’ll 
find a picture of Saddam Hussein, a 
microwave oven, several fish, floppy 
disks, a shamrock, flags, uncle Sam... 
Sadly, there’s no picture of Brian 
Mulroony in all that One can think of 
a lot of uses for such an image. 

Clip-art images are combined into 
library files, compressed using the 
well-accepted LH^ utility. The in- 
cluded Mosaic module allows you to 
preview and retrieve images from the 
libraries, and even to create libraries 
of your own. 

Corel Draw also has a new “sym- 
bol” facility. This allows you to add 
individual characters from a symbol 
“font” to a drawing as easily-handled 
objects, rather than as strings of text 
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TEL : (613)728-8200 
FAX : (613)728-9790 


Cal! Corel now for information on the CorelDRAW International Design Contest! 


Add flair to your Lotus Documents! 


IF YOU’VE GOT 
WINDOWS 3.0 
YOU SHOULD HAVE 
CORELDRAW! 




corelDRAIn! 
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...and 
it’s easy 
to use! 
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The symbol dialog lets you scan 
through the available symbols in a 
font to easily find the ones you want. 

Symbols are stored as fonts; you 
can create your own symbol sets us- 
ing WFN Boss. Three sets come with 
the package — ^ Dingbats, Carta (a set 
of geographical symbols) and Sonata 
(which allows you to typeset music). 

One of the most powerful of the 
text-related fiinctions of Corel Draw 
2.0 is its ability to deal with a lot more 
text at a time. In addition to the origi- 
nal text-entry function, which is still 
limited to a few hundred characters 
per text object, you can now deal with 
whole blocks of “paragraph” text 
You can import text from disk files or 
through the clipboard and add multi- 
ple paragraph text objects to a draw- 
ing. All the fonts and type effects are 
available to apply to big text blocks. 

While a bit cumbersome as a desk- 
top-publishing package — it tends to 
bog down a bit when asked to deal 
with a whole page of nine-point type, 
for example — Corel Draw makes a 
first-class tool for laying out individ- 
ual pages containing a mixture of text 
and graphics. It’s great, for example, 
if you have a lot of advertisements to 
build. 

Another interesting text facility of 
Corel Draw is the equivalent of mail 


merging. You can create a drawing 
with replaceable text fields in it and 
then merge in a text file to fill the 
fields. This would allow you, for ex- 
ample, to create a blank diploma and 
then have Corel Draw run off a few 
hundred of them, each with a different 
name filled in. 

Extrusion 

There are a number of new special ef- 
fects available under Corel Draw that 
can generate stunning images. The 
most interesting of these allow you to 
meddle with the overall shape or “En- 
velope” of an object to give it a dis- 
t(»ted appearance. 

Having selected an object, you can 
twist its envelope to change its overall 
shape. You bend the envelope con- 
taining the object into a trapezoid, 
giving the object perspective — either 
the one- or two-point variety. You can 
“blend” two objects, creating any 
number of intermediate objects be- 
tween them. Finally, you can “ex- 
trude” an object, that is, you can make 
it appear to have depth, with or with- 
out perspective to it 

Corel Draw 2.0 includes quite a 
few new fill options. It has a vastly 
improved color selection system that 
lets you specify color either numeri- 
cally or simply by clicking in a gradu- 


ated color box. There’s also a wider 
choice of color models to choose 
from. You can name the colors you 
create to help keep track of them. 

Particularly praiseworthy is Corel 
Draw’s excellent support for 256- 
color Windows displays. You can toll 
Corel Draw to use the 256 pure colors, 
or to dither all colors, or to use pure 
colors for some purposes and dither 
when necessary, or even to fiddle the 
256-color palette — a bit of a no-no 
under Windows, but the only way to 
get the most from your video card. 

Corel Draw now allows you to cre- 
ate your own fill patterns from tiled 
objects and from bitmapped frag- 
ments. This latter effect is extremely 
slick, as you can have it tile filled ob- 
jects with bits of other images. 

Another interesting feature of the 
latest Corel Draw is its ability to im- 
port color bitmap files. This means, 
for example, that you can import a 
PCX file and have Corel Draw do 
color separations for you. While its 
bitmap separations may not be the 
equal of what you can get from a sepa- 
ration house, they’re pretty respect- 
able. Corel’s printing options — in- 
cluding color separation — are 
considerably extended over those of 
the previous version, and more than 
ample for all but the most fantastically 
demanding work. 

The user interface of Corel Draw 
2.0 is vastly improved. The status bar 
provides you with more information; 
there’s a color palette at the bottom of 
the screen for quickly selecting fills; 
and moving objects around is more 
powerful than ever. Aside from just 
picking them up and pulling them to 
where you’d like them to be, Corel 
Draw now allows you to position 
them numerically. You can even 
nudge an object by a specific amount 
using the cursor keys; the nudge dis- 
tance is, of course, adjustable. 

The snap grid can now be made 
visible if you like, appearing as blue 
dots in the workspace. In addition, 
you can pull as many guidelines into 
the workspace as you like, in the same 
way PageMaker allows you to do. 
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Fig. 1: Corel Draw makes it easy to set line widths and colors. Note wire-frame display. 







These serve as alignment guides, and 
can be snapped to. (Y ou can position 
them numerically as well.) Although 
the capability is unfortunately buried 
deep in the Preferences dialog, Corel 
Draw even allows you to switch to a 
crosshair cursor, the type preferred in 
technical-drawing applications. 
(Alas, there’s no quick toggle for cur- 
sor modes.) 

You’ll find that most Corel Draw 
operations now have new Shift and 
Ctrl variants. For example, holding 
Ctrl while stretching an object forces 
the stretch to proceed in exact 100% 
increments; holding Shift makes the 
stretch symmetrical, extending both 
the side or comer you’re dragging and 
the opposite one as well; holding both 
Shift and Ctrl, as you’d expect, com- 
bines the two constraints. Equally 
good news is that there are now key- 
board equivalents for almost all major 
operations (in addition to the Alt-key 


options afforded by Windows). 

The CDR file format that is native 
to Corel Draw has been enhanced a 
bit. It now contains a field for small 
thumbnail versions of the image in 
each file. Just click once on the name 
in the File..Open dialog box and the 
thumbnail will appear in a window. 
Corel Draw will still read CDR files 
from earlier version of the software; 
the thumbnails won’t ^jpear, of 
course. {Cortl Draw can still Export 
files in the older format.) 

Corel Draw no longer burdens 
your WIN.INI Windows configura- 
tion file with all its own font and filter 
information; instead, there’s just a 
one-line pointer to the new 
CORELDRW.INI file that Corel now 
uses to store all this arcana. Other 
“hidden” features include: timed 
automatic file backup; the ability to 
automatically start Corel Draw with 
its window maximized to full-screen; 


SONY MULTISCAN MONITOR FEATURES 
SURFACE ACOUSTIC WAVE TOUCH 



The GVM - 1305TSQ is a high - resolution colour video/computer monitor 
that employs the Surface Acoustic Wave Touch System via serial RS232C 
interface for interactive applications. 

Highly sensitive Microwave Transducers can detect X,Y, and Z coordinates 
and communicate them to an external computer. What is really unique about 
the GVM - 1305TSQ is it*s easily serviceability. The touch panel on the face 
of the unit is detachable without opening the rear monitor. This highly 
versatile monitor also features horizontal/vertical size shift controls in RGB 
modes, slot type RGB input, 8/16/24 colour and monochrome display and 
much more. 
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true 3D-l(X)k buttons for Windows 3 
compatibility; an animated hourglass 
cursor to stare at during lengthy op- 
erations; and, most important of all, a 
new balloon icon, in color. 

The docunientation looks much as 
it did before, despite a greatly ex- 
panded content In addition to il the 
paper, the Corel Draw package in- 
cludes a decent video tutorial, and a 
classy plastic typesize guide. Alas, 
there’s still no on-line help.(The ac- 
cessory programs Trace and WFN 
Boss both do have built-in help.) 

Running Corel 

Despite all its extra features, Corel 
Draw 2.0 isn’t particularly difficult to 
use, nor ^preciably slower than its 
predecessors. It requires more disk 
space — about 6.5 Mb, as opposed to 
the 2.5 that was formerly sufficient. 
The clip-art will tie up almost another 
10 Mb, if you choose to put it on your 
hard drive. 

The update price for Corel Draw 
2.0 is $125.00 plus ten bucks to ship it 
if you have an earlier version. Corel 
has been dispensing the updates with 
commendable velocity; most of the 
users we’ve been in touch with had al- 
ready received their upgrades only a 
couple of weeks after the product offi- 
cially shipped. 

A^ile most of the other drawing 
packages available for the PC seem to 
have stalled in their development, 
Corel Draw looks to be continually 
getting better. This version is bug-free 
as far as we’ve been able to tell, and 
breathtaking in its scope. 

Finally, of course, it’s made in 
Canada. Being aware of this before 
you buy it, you can lay down your 
Visa card knowing that you’re help- 
ing out the locals. This is considerably 
more noble than finding a “Made in 
Canada” sticker tucked away some- 
where a week after you’ve brought the 
thing home. 

DTP 


Corel Draw 2.0: Corel Systems Corp, 
16CX) Carling Ave, Ottawa, ON K1Z 8R7; 
phone (613)728-8200; fax (613)728-9790. 
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QMSP&-2220 


High-quality Tabloid-sized Laser Printing Made Simple. 

Edward Zapletal 


T he PS-2220 is a true Adobe 
PostScript 300 dot-per-inch 
laser printer featuring the 
standard 39 PostScript fonts. 
It’s the top-of-the-line printer in the 
2200 series. The PS-2210 is virtually 
the same, but offers only a single pa- 
per tray. HP LaserJet+ and HPGL 
(HP7475A) plotter-language emula- 
tion are built in. 

In addition to Centronics parallel, 
RS-232C and RS-422 interfaces, the 
PS -2220 has built-in AppleTalk sup- 
port Baud rates up to 57,600 baud, 
XON/XOFF and DTR protocols are 
all supported. For those with more- 
demanding font requirements, the PS- 
2220 accepts an optional off-the-shelf 
SCSI 20 or 40 Mb hard drive. With 
this installed, fonts that once had to be 
downloaded can effectively become 
printer-resident. 

Printing speed is rated as a rather 
fast 22 pages per minute. We were im- 
pressed with the speed at which the 
PS -2220 spit out fully-loaded 11x17” 


pages from Ventura 3.0 running under 
Windows 3.0. To achieve that timely 
output speed, the PS-2220 uses a 
16.67 MHz Motorola-based internal 
controller, 4 Mb of RAM and 1 Mb of 
ROM. The printer can handle full- 
page gr^hics on a variety of paper 
sizes, including letter, legal, 11x17, 
half-letter, A3, A4, A5, A6, FLS A 
and FLS E sizes. The QMS PS-2220’s 
engine produced crisp images with 
solid blacks. 

Toner cartridge life is rated at 6000 
pages at 5 percent coverage, while the 
drum is rated to last 12,000 prints. 
The recommended duty cycle is 
20,000 pages per month. Changing 
the toner and dnim cartridges is done 
easily through a door on the front of 
the printer. 

The PS-2220 offers a remarkably 
user-friendly two-line LCD display 
for controlling the printer’s various 
internal functions. We found our- 
selves switching emulations, paper- 
tray defaults and interface selections 



without even consulting the docu- 
mentation. 

The two removable 250-sheet pa- 
per trays are virtually concealed 
within the printer body. The 100- 
sheet bypass feed tray and output hop- 
per still hang off the unit’s sides, but 
they tend not to get in the way of 
equipment on nearby tables and 
desks. The only minor drawback is 
the lack of a straight-through paper 
path from the trays. You can feed 
straight through, however, by using 
the manual bypass tray. 

Our demo unit came with some 
very interesting utility software. The 
Executive PS Series of IBM PC and 
Macintosh utilities for PostScript 
printers includes: a menu-driven 
setup program; an intelligent typeface 
downloader that won’t overload the 
printer; memory-resident PostScript 
print screen; software emulation 
switching; printer hard disk utilities; 
and more. Macintosh software in- 
cludes: additional screen fonts; a desk 
accessory for dual-tray printers; Post- 
Script file downloader; and a Namer 
for renaming network printers. 

The price of the PS-2220 is cur- 
rently far less than what you could ex- 
pect to pay for many other printers ca- 
pable of printing on 11x17” paper. 
What you get for your money, though, 
is considerably more. For power us- 
ers, especially those doing a lot of 
graphics, desktop publishing and 
CAD work, the re-2220 is worth a 
long, hard look. 
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PS-2220: $15,275. QMS Canada Inc, 
9630 Trans Canada Highway, Saint- 
Laurent, QC H4S 1V9; phone (514)333- 
5940; fax (514)333-5949. 



Scalable onrUte-fly Fonts 
for ^^dows 3.0 & 
WordPerfect 

ShcwTime Burlesque Opera Geneva Tiempo 
CfumceUor defe^zity Gypsy Hippe Prodigal l^tctorian 

Geneva Condensed Symbols ^^•>^^dnb(pXt^cFY 
Enchanted Textbook Advantage NoteBook 
Geneva Narrow Geneva Light Geneva Black Journal Novelty 
Qiadian Cordial Marque Gourmand Imperial 


Each new Super Starter Kit installs automatically in 
minutes and activates all of the font options in your 
application’s font menu. Just select a font, a style and a 
point size from 3 to 999 point — you can even select 
effects like reverse, shadow, and outline right from the 
font menu. When you print, the fonts and effects you 
selected are generated on-the-fly in seconds. 

Join thousands of users already using MoreFonts, 
order your Super Starter Kit today and start using fonts 
the easy way. 




special 
Introductory 
Qflfer 

$189 95 


Geneva 

MLS version of Helvetica® 


Tiempo 

MLS version of Times Roman® 


Financial 

MLS version of Letter Gothic® 


100% Windows 3 0 & WordPerfect 
5.0/5. 1 Compatible 
Works with LaserJet, LaserJet Plus 
Series 11, IID, HP, III, and compatibles 
and dot matrix printers (9 & 24 pin) 
and DeskJet, Plus & 500 printers 
Fonts scaled from 3 to 999 points 
Created on-thc-fly in seconds 
Windows on-the-fly Screen Fonts 
Regular, Bold, italic and bold italic 
Portrait & landscape 
Easy to install software 
Over 2000 Special Effects 


■ Each Super Starter Kit supports WordPerfect 5.0/5. 1, MS Word 
5.0, PageMaker, Word for Windows, Ami, Ami pro, PerForm Pro, 
PowerPoint, MS Excel, Formbase, Gem Ventura Publisher, First 
Publisher, XyWrite ni Plus, MultiMate 4.0, ■ 

System Requirements: You can use the Super Starter Kit with your 
standard PC and printer. You can use a dot-matrix printer, 

DeskJet, Lasetjet or compitable, and Postscript. Your Super Starter 
Kit is easy to install software. 

• It’s like getting a 500,000 in 1 font cartridge for only $189.95.« 
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Shcwtime 

MSL version of Broadway® 


Burlesque 

MLS version of Cooper Black® 


YOUR SUPER STARTER 
KIT INCLUDES: 

• Automatic font installation software l-^cig,eanl 

for MS Windows 3.0, WP 5.0, 5.1 , version of Coronet® 

MS Word 5.0 

• Scalable fonts shown 

• Learn how you can buy additional WpCl a 

fonts from $22.50 each. MLS version of University Roman® 


Poster 

MLS version of Bodoni Bold® 


ORDER YOU FREE 


Dealer inquires welcome 


( 800 ) 465-9251 

Publishing Technologies 

824 Clearview Avenue 
London, Ontario, Canada N6H 2N2 
(519) 657-0406 • FAX: (519) 472-2951 

VprofilRiSJSJf jidelUIL^ regftlfl SJfmScFURJf 



respective oornpanieo. 
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you on six disks. CD-ROM desktop publishing 
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HisiDiy of LAN Manager 

Reprinted from “LAN Manager, A Programmer’s Guide”, from Microsoft Press 

Ralph Ryan 


I n 1983 and 1984, Microsoft and 
IBM were designing DOS ver- 
sion 3.0 to support the soon-to- 
be-announced IBM PC/AT 
personal computer. It was decided 
that, in addition to supporting the 
AT’s new 20 Mb hard disk, 1.2 Mb 
floppy disk, and CMOS clock, the 
new operating system should support 
local area networking. 

Accordingly, IBM began work on 
the IBM PC Network Adapter and re- 


leased specifications for essential net- 
work support using the NetBIOS and 
the Network Control Block (NCB) 
data structures for machine-to-ma- 
chine communication. IBM also re- 
leased specifications for a higher- 
level (more abstract) protocol known 
as the Server Message Block (SMB) 
for client-to-server communication. 

DOS version 3.0, released in April 
1984 with the IBM PC/AT, contained 
some of the basic elements for net- 


working personal computers. DOS 
version 3.1, released in July 1984, 
supplied the remaining pieces. DOS 
3.1 contained suppcMt for a redirec- 
tor — a piece of operating-system 
software that allowed remote-file ac- 
cess. The redirector used SMB proto- 
cols and the NetBIOS to make remote 
files appear as if they were on a logi- 
cal disk drive on the local computer. 

PC-LAN and MS-NET 

IBM took the redirector and added 
some workstation and server software 
that made files and printers available 
across the network. The result was a 
product called the Personal Com- 
puter Local Area Network Program 
(PC-LAN). Microsoft then released 
its own version, known as Microsoft 
Networks (MS-NET), which sup- 
ported third-party personal computers 
and network cards. 

The two products were similar and 
interoperable: MS-NET workstations 
could use resources shared by PC- 
LAN servers and vice versa. They dif- 
fered in that PC-LAN supported inter- 
station messages (not supported by 
MS -NET) and nondedicated servers; 
that is, a computer operating as a PC- 
LAN server could also be an ordinary 
workstation. The MS-NET server was 
dedicated: It could not be used simul- 
taneously as a workstation. 

Following the release of DOS ver- 
sion 3.1, Microsoft began — on its 
own — to develop a multitasking, 
protected-mode operating system for 
the Intel 80286 microprocessor. The 
protected mode of the 80286 micro- 
processor provided hardware protec- 
tion that prevented programs from in- 
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Fig. 1: The history of MS LAN Manager. 
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terfering with each other or with the 
operating system. This was in contrast 
to the real mode of the 80286, which 
ran like a fast 8086 microprocessor 
and allowed programs full access to 
all memory, including the memory 
containing the operating system. The 
protected mode ^so allow^ access to 
16 Mb of memory; real mode limited 
access to 640K. 

When this project began to grow in 
scope, it was split into two projects. 

The DOS 4 Project 

DOS 4 (not to be confused with the 
1988 product of the same name) was 
a real-mode, multitasking operating 
system. IBM chose not to license 
DOS 4. Although it decided not to re- 
lease DOS 4 as a retail product, Mi- 
crosoft did make deliveries to several 
of its large customers for special 
plications under development 

Part of the DOS 4 operating system 
was a network upgrade known as MS- 
NET 2.0, which provided support for 
interstation messaging and a non- 
dedicated server. This upgrade made 
MS-NET 2.0 and PC-LAN function- 
ally the same. 

The DOS 5 project 

The second project, called DOS 5, 
eventually became the OS/2 operat- 
ing system. It was a full multitasking 
protected-mode operating system. 
OS/2 was jointly ^veloped by Mi- 
crosoft and IBM. Part of the OS/2 de- 
velopment at Microsoft involved the 
creation of an OS/2 redirector. Devel- 
opment of both the OS/2 redirector 
and LAN Manager were well under 
way before IBM decided to license 
this additional technology and incor- 
porate it into its OS/2 Extended Edi- 
tion. 

In September 1988, the first ver- 
sion of LAN Manager was shipped to 
3Com, which had helped Microsoft 
design and develop LAN Manager. 
The resulting 3Com product, 
S-hOpen, incorporated the core LAN 
Manager and included DOS LAN 
Manager, an upgrade to MS-NET that 
allowed DOS workstations to use the 


power of LAN Manager servers. 

In October 1988, IBM released the 
first version of its OS/2 Extended Edi- 
tion, which contained the OS/2 redi- 
rector (or “requester,” as IBM called 
it). The IBM LAN Server was a com- 
panion product built from the LAN 
Manager server technology. 

In January 1990, Microsoft an- 
nounced the LAN Manager/X prod- 
uct, a portable version of LAN Man- 
ager for UNIX, developed jointly by 
Hewlett-Packard and Microsoft The 
LAN Manager/X interfaces were 
adopted by X/OPEN (a consortium of 
UNIX manufacturers) as the portable 
networking interface for UNIX. 

Figure I provides a visual history 
and shows the relationships among 
the different versions of DOS. OS/2, 
and LAN Manager. 

The LAN Manager Project 

Every year, for the last ten or so 
years, pundits have declared the long- 
awaited arrival of ‘The Year of the 
LAN.” This is in recognition that — 
eventually — most personal comput- 
ers in office environments will be on 
local area networks. LAN Manager is 
designed to provide support for this 
“Year of the LAN” — whenever it 
actually occurs. 

Several goals were on the minds of 
developers as they set out to design 
LAN Manager — the product that 
was intended to be the basis for per- 
sonal computer networks of the fu- 
ture: 

□ Interoperability. PC-LAN and 
MS-NET systems were expected to 
be around for years to come, and 
LAN Manager workstations and 
servers had to be able to work with 
them transparently. 

□ Increased performance. PC-LAN 
and MS-NET systems were seen by 
many people as having performance 
characteristics inferior to those of 
their major competitors. Therefore, 
enhanced performance was a major 
goal. 


n Full-featured administrative sup- 
port. The skills of network adminis- 
trators vary widely, but a good LAN 
product would make it easy for all 
administrators to do their jobs well. 
Of particular importance was the 
ability to remotely administer serv- 
ers. 

□ Distributed-applications platform. 
The proliferation of personal com- 
puters on LANs required a change in 
how applications work. Applications 
would have to be spread out into co- 
operating programs on more than 
one computer, and the LAN software 
would have to make it easy for de- 
velopers to create these applications. 

n A rich applications programming 
interface. Programmers needed to be 
able to create applications that added 
value to the core product. 

LAN Manager Architecture 

Figure 2 shows the three levels of 
LAN Manager architecture: the sys- 
terns level, the API (Applications 
Programming Interface) level, and 
the applications level, 

□ The utilities and user-interface 
programs use the APIs to gain access 
to systems-level services and data 
structures. 

□ The workstation and server serv- 
ices use the APIs and can also access 
LAN Manager data structures di- 
rectly. 

n OS/2 provides file-system serv- 
ices through OS/2 APIs. 

n The redirector packages system 
calls, sends them to another com- 
puter for execution, and unpackages 
the returned results. 

□ The NetBIOS software provides 
computer-to-computer communica- 
tion and controls use of the network 
hardware. 

The following sections discuss the 
parts of these levels in greater detail. 



The NetBIOS 

Under DOS, all hardware-specific 
software is grouped into a set of inter- 
faces known as the BIOS (Basic In- 
put/Oulput System). So when DOS is 
ported to different hardware, the 
BIOS is the only part that requires 
change. 

the NetBIOS provides a regular in- 
terface and independence from net- 
work hardware — just as the BIOS 
does for computer hardware-and at 
the same time, it provides a set of 
commands for establishing and con- 
trolling netwOTk communications be- 
tween computers. LAN Manager uses 
the NetBIOS as a device driver to han- 
dle all low-level details of network 
communications. 

What Does the NetBIOS Do? 

The NetBIOS has three main func- 
tions: It registers unique names on the 
local area network, it establishes vir- 
tual circuits, and it supp(»ts datagram 
communication. 

Each computer on the network has 
a unique name built into the network 
hardware. This is the permanent node 
name, a 48-bit number provided by 
the manufacturer. But because 48-bit 
numbers don’t lend themselves to 
easy memorization, the NetBIOS lets 
you register one or more unique 
names for each machine on the net- 
work and then use the name(s) when 
you establish communications: 

□ The first name registered is the 
computer name, a synonym for the 
permanent node name. 

□ The second name is the user- 
name, which distinguishes the person 
using the computer from the com- 
puter name. 

□ Additional names (called alias 
names) can be added through the 
Net-BIOS, as you’ll see in the dis- 
cussion of the LAN Manager Mes- 
senger service. 

The NetBIOS also accepts a spe- 
cial kind of name shared by multiple 
workstations. Such group names al- 
low all wOTkstations with the same 


group name to receive data at the 
same time. 

Virtual Circuits 

Another main function of the Net- 
BIOS is the establishment and main- 
tenance of a virtual circuit between 
two names. A virtual circuit is a 
point-to-point reliable duplex con- 
nection: that is. once a virtual circuit 
is established, it handles all routing 
problems between the two ends and 
handles any necessary retransmis- 
sions to ensure successful data trans- 
mission. 

Although the 
two names will 
usually be on dif- 
ferent computers 
on the network, 
you can create a 
virtual circuit be- 
tween two names 
on the same com- 
puter or even from 
one name back to 
itself (a loopback). 

In addition to 
virtual-circuit 
communication, 
the NetBIOS also 
supports data- 
gram communica- 
tion. A datagram 
is a one-way mes- 
sage; that is, its ar- 
rival is not con- 
firmed. A good analogy is that data- 
grams are like letters sent through 
regular postal channels: delivery is 
not ensured. Virtual circuits are like 
letters mailed with “return receipt re- 
quested”: Delivery is always con- 
Ermed. Datagram communication is 
faster than virtual circuits, but it is less 
reliable. 

NetBIOS Operation 

As described earlier, the main func- 
tions of the NetBIOS are to establish 
a virtual circuit and to allow data to 
be transferred reliably between two 
computers. The basic ^ta structure in 
the NetBIOS interface is an NCB 
(Network Control Block). NCBs are 


submitted to the NetBIOS using the 
NetBIOS APIs. 

The following discussion exam- 
ines some of these NCB types (ADD- 
NAME, LISTEN, CALL, RECEIVE, 
and SEND) and describes their role in 
establishing computer-to-computer 
communication. 

After unique names are associated 
with each computer (ADDNAME 
NCB), the server indicates its willing- 
ness to establish a virtual circuit (LIS- 
TEN NCB). Then a workstation can 
initiate communication with a server 


by requesting a virtual circuit tola spe- 
cific name (CALL NCB). Each com- 
puter’s NetBIOS drivers exchange the 
necessary messages to set up the vir- 
tual circuit. The server incUcates its 
willingness to receive data on a spe- 
cific virtual circuit (RECEIVE NCB). 
The workstation then issues a SEND 
NCB that the NetBIOS matches up 
with the corresponding RECEIVE at 
the server. Figure 4 documents this 
process. 

Note that you can send a message 
on a virtual circuit only after the serv- 
er submits a RECEIVE NCB. The 
contents of a SEND/RECEIVE are ar- 
bitrary: they simply allow a block of 
data to get ^m here to there. Higher- 
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Fig. 2: LAN Manager: An architectural view. 
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level [Hotocols are used to structure 
the contents of the SEND/RECEIVE 
data. 

NOTE: A NetBIOS can use one of 
several internal {Hotocols to commu- 
nicate to another NetBIOS: NET- 
BEUI, XNS, TCP/IP, or OSI. But no 
matter which protocols are used in- 
side the NetBIOS, the interface re- 
mains the same: NCBs are passed to 
the NetBIOS driver through the Net- 
BIOS APIs. 

Communications protocols let you 
shucture the functions required by 
network communications so that 
higher-level functions needn’tbe con- 


cerned with the details of lower-level 
functions. This use of levels of ab- 
stractions is the same principle you 
would use in good software design 
where an API provides services to 
system functions: the applications 
need know only the interface specifi- 
cations and the functional description; 
the details of implementation are left 
to the lower layers. 

The Client-Server Model 

Notice that in the model of NetBIOS 
communications, one side is always 
passive, waiting for a virtual circuit 
with a LISTEN NCB and then wait- 


ing for data with a RECEIVE. The 
other side is active., initiating the vir- 
tual circuit with a CALL NCB or in- 
itiating a transaction with a SEND 
NCB. 

The passive side is called a server, 
and the active side is called a client. 
This model is used throughout the 
LAN Manager architecture: applica- 
tions, API calls, and systems services 
all have client and server sides. The 
concept is generalized so that some 
computers, called servers, mainly 
handle the server side of these differ- 
ent LAN Manager functions. Other 
computers, called workstations. 


mainly handle the client side of LAN 
Manager functions. 

Client and server are logical con- 
cepts: they can exist on the same 
physical computer. A LAN Manager 
server can also be a client, either of it- 
self or of another server. Synonyms 
for client are workstation, redirector, 
requester, and consumer. 

A server, which is usually more 
powerful than a workstation, contains 
resources — such as disks, printers, 
or serial-communications devices — 
that can be used by the clients. 

An alternative to the Client-Server 
model is the Peer-to-Peer model, in 


which any computer can initiate trans- 
actions with any other computer. 

In the Client-Server model, the 
server resources must be “shared” by 
the server before they can be used by 
clients. A share associates a specific 
resource with a publicly known name; 
clients then use this name to access 
the resource. An administrator is usu- 
ally responsible for creating a share. 

To use a shared resource, you asso- 
ciate a local device name (a drive 
name such as X: or a device name 
such as LPT7 or COM4) with the pub- 
lic “share” name. For example, at a 
server named “toolbox,” an adminis- 
trator might issue a command such as: 

net share 

tools=c ; \progs\tools - 

This shares the specified directory 
under the public name “tools.” At a 
workstation a user can then issue the 
following command: 

net use x: \\toolbox\tools 

This associates virtual drive X: on the 
workstation with the shared resource 
Ntools on theXNtoolbox server. 

Some advantages of the Client- 
Server model: 

□ Providing acc^s to shared re- 
sources requires additional memory 
and processing power (as well as the 
resources themselves), so the Client- 
Server model allows a large number 
of less powerful machines to work 
with a small number of more power- 
ful ones. 

□ The Client-Server model allows 
security to be centralized at the serv- 
ers. In a Peer-to-Peer model, security 
processing must be distributed across 
all machines. 

As the average workstation be- 
comes more powerful, LAN Manager 
will evolve in the direction of the 
Peer-to-Peer model and will support a 
model of distributed security. 

LAN 


For more detailed information, you can do 
no better than the LAN Manager Program- 
mer's Guide, from Microsoft Press. Check 
it out at your local bookstore. 


Name 

Descriotion 

computer name 

The unique r«me identifying a workstation on the net- 
work. 

username 

The unique name identifying the person currently using 
the workstation. 

alias name 

A unique name that is a synonym or an alias for the per- 
son currently using the workstation. 

domain name 

A name shared by multiple workstations, identifying a 
logical grouping of workstations and servers. 

share name 

The public name by which a resource is made available 
to workstations for use. 

net name 

The computer name plus the public name for a resource. 
This unambiguously Identifies the resource for the rest of 
the network. 

redirected device name 

A device name associated with a net name. 

fully qualified pathname 

A name that unambiguously identifies a file or directory. 

relative pathname 

A file or directory name that is relative to a location in the 
file system. 

Uniform Naming 
Convention (UNC) name 

An unambiguous, fully qualified pathname (including 
server name) identifying a shared resource. Lets a work- 
station use a server resource directly without explidtiy 
connecting first. 


Table 1: Names used by LAN Manager. 



CloseUp LAN 2j0 

The Clever Way to Be in Two Places at One Time 

Frank Lenk 


O perating a network takes 
more than just network soft- 
ware. Just as MS-DOS has 
become a comfortable place 
to live by virtue of the many little util- 
ity programs that populate it, so too 
the LAN can become a less forbid- 
ding environment, provided one en- 
ters it armed with a few choice bits of 
high-tech weaponry. 

Close-Up/LAN, from Norton- 
Lambert, is a perfect example — a 
unique network tool, a program that 
can solve many a sticky network 
problem. 


The Close-Up system actually 
consists of severe different products, 
each supplying different capabilities. 
The ultimate aim is to place remote 
workstations in closer communica- 
tion with each other than they have 
ever known before. 

Close-Up/LAN, specifically, is a 
utility that allows two workstations 
on a network to act as one. Rather than 
merely sharing files, the two share 
their screen display output and key- 
board intput. Using Qose-Up/LAN, a 
support person can monitor or even 
take over a remote user’s terminal. 
Obviously, this can be a real time- 
saver for applica- 
tions such as soft- 
ware support, al- 
lowing support 
staff to “make 
house calls” with- 
out moving from 
their own desks. 
One can also envi- 
sion multiple users 
working together 
on a project, even 
though separated 
by considerable 
distances. 

A related pair of 
programs — 
Close-Up Cus- 
tomer/Terminal 
and Qose-Up Sup- 
port/ACS — man- 
age much the same 
trick over a modem 
link. 

For our tests, we 
used a very large 
corporate network. 


running IBM’s own networking soft- 
ware across a variety of PS/2 worksta- 
tions — most of them 80386-based. 
Qose-Up/LAN worked flawlessly in 
this environment — even when con- 
necting woikstations physically sepa- 
rated by several floors, and electroni- 
cally separated by several LAN 
bridges. 

Matched Set 

According to the documentation, 
Close-Up/LAN works with any Net- 
BIOS or Novell IPX network — 
which should cover just about any- 
thing. 

Installation is no big deal. In fact, 
the software will automaticallly de- 
tect the type of network you’re using, 
and configure itself to suit 

Close-Up/LAN actually includes 
two matched pieces of software: the 
Viewer and the Host. Typically, you 
install these on two separate worksta- 
tions — although there’s no reason 
you can’t load up both on one system. 
Both programs run as TSRs, resident 
in memory. Pressing the Alt-V or Alt- 
H hotkey pops up the Viewer or Host 
menus, respectively. With the Viewer 
loaded, you can dso use the Alt-T 
hotkey to toggle between the remote 
session and your own local environ- 
ment. 

Using the simple pull-down 
menus, you use the Viewer to log onto 
the Host — any Host that’s on the net- 
work and ready for business. You can 
select from ^ available Hosts by 
name. By default. Host workstations 
respond to the name under which they 
are logged onto the network; users can 
also specify a different name when 
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loading the Host software. Either side 
can initiate the connection; Hosts can 
specify password protection for them- 
selves to keep out unwanted visitcn^. 

Once the ccmnection is established, 
the Host computer works normally in 
every way. The Host user can run ap- 
plication software, and generally 
carry on wOTking as before. However, 
everything that happens on the Host 
screen is perfectly mirrored on the 
Viewer screen. Conversely, com- 
mands entered on the Viewer key- 
board are recognized by plications 
running on the Host To prevent con- 
fusion, it is possible to disable the 
Host keyboard. It is also possible to 
disable the Host’s screen, should 
there be a need to perfcmn actions that 
are best kept from lender eyes. 

There is, of course, a m^ed delay 
in updating the Viewer screen. In 
most cases this is not a problem. It’s 
most noticeable when scrolling text 
up the screen in DOS; for example, a 
long dir listing tends to flash up on the 
Viewer in spurts, rendering it rather 
less than legible. It’s usually possible 
to work around the delay — for exam- 
ple, by using dir Ip to force the direc- 
tory listing to pause after each screen- 
full rather than scrolling 
uncontrollably. 

Most applications show up much 
better than this worst case. It’s not 
hard for a touch-typist on the Viewer 
end to outrace a word processor’s 
character display, but the lag is never 
really so severe as to be confusing. 
One could get a lot of work done on a 
remote Host, in a pinch. 

There’s even a pop-up “dialog 
window”, in which the Viewer and 
Host users can type comments back 
and forth to each other — much like 
the “chat” mode of a BBS (electronic 
bulletin-board system). 

You can get arbitrarily fancy with 
your Host-Viewer connections. For 
example, it is possible to load up both 
the Host and Viewer on a single sys- 
tem. A remote Viewer could then con- 
nect to the Host software, and use the 
Viewer software to watch a third sys- 
tem running the Host (In Qose-Up 


parlance, this is known as daisy- 
chaining.) You can also combine the 
function of both Qose-Up and Qose- 
Up/LAN: phone a modem-equipped 
LAN workstation using Qose-Up, 
then log onto a Qose-Up/LAN Host 
elsewhere on the netwOTk. 

Qose-UpA-AN does have a built- 
in restriction on the total number of 
users. (Our program diskette was la- 
beled as an 8-user evaluation configu- 
ration.) The limit refers to the total 
number of Viewers that can be simul- 
taneously connected to a single Host, 
as well as to the total number of Hosts 
that can be simultaneously monitored 
by a single Viewer. In our case, for 
example, up to 8 Viewer users could 
crowd around a single Host system; a 
single Viewer could log onto 8 sepa- 
rate Host systems, allowing the 
Viewer user to toggle between the 8 


sessions using the Alt-N hotkey. 

In practice, it seems unlikely that 
many applications will push this limit. 
However, Qose-Up/LAN is available 
in versions supporting 2, 8, 16, 32 and 
64 users. There’s also a special site-li- 
cense version, presumably with virtu- 
ally unlimited a^bility. If you do 
happen to get stuck, you can exceed 
the rated limit by the daisy-chaining 
procedure describe earlier. 


Tiny Models 

One area in which Qose-Up/LAN 
does not excel is graphics, supporting 
only CGA mode. We had a tough 
time finding a piece of software any- 
where on the massive corporate net- 
work that could actually be run in 
CGA mode; finally, we managed to 
temporarily reconfigure a copy of Lo- 
tus Manuscript. Manuscript has a 
very good graphic page preview 
mode. Once set up, this worked very 
well under Qose-Up/LAN. We were 
unable to disturb die connection at 
all; the remote Viewer system re- 
mained a perfect mirror of the CMigi- 
nal. Of course, display updating was 
predictably slow. The Viewer display 
took 

Our version of the package (ver- 
sion 2.5), included a special “tiny” 


mode for the Host software. Append- 
ing the appropriate command-line pa- 
rameter when loading the software 
causes the Host to squeeze itself into 
only about UK of memory. This is 
highly advantageous if the program 
you’re trying to view remotely hap- 
pens to be a RAM-hog. You do sacri- 
fice some of the usual menu options, 
but the trade-offs are made intelli- 
gently. For example, the Host no 




longer has the option of denying a 
Viewer call; by way of compensation, 
password log-on protection is auto- 
matically invoked. 

To save even more memory, 
Qose-Up/LAN 2.5 also adds a specif 
“Extract” option. This takes a snap- 
shot of the Viewer and Host EXE files 
as they exist when loaded in mem- 
ory — at which point they won’t in- 
clude program code that hmidles func- 
tions that the user has specifically 
disabled. The snapshot can thus be 
much smaller than the OTiginal EXE 
version. According to the docs (we 
didn’t have a chance to try this), the 
smaller versions can be run in upper 
memory above 640K, provided you 
have installed a 386 memory manager 
such as Qu^erDeck’s QEMM or 
QuaUtas’ 386^^. 


In summary, Oose-UpA-AN is a 
very slick product indeed. It performs 
rather a tricky function without seem- 
ing to break a sweat. Virtually every 
conceivable option is built in. The 
only thing lacldng is support for more 
modem graphic display standards — 
like VGA, for instance. But in text- 
mode operation, Close-UpA-AN 
leaves very little to be desired. 

This could be just the trouble- 
shooting tool you’re looking fo r. 

[l^ 


Close-Up/LAN: Norton-Lambert Corp, 
P.O. Box 4085, Santa Barbara, CA 93140; 
phone (805)964-6767. Distributed in Can- 
ada by Keating Technologies Inc, 505 
Hood Rd, Unit 22, Markham, ON L3R 5V6; 
phone (416)479-0230; fax (416)479-0232. 
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NEW RELEASES 


BP 265: MORE ADVANCED 
uses OF THE MULTIMETER $11.60 

This book is p^aiily intended as a fol- 
low-up to BF239, and also should be 
value to anyone who already understands 
the basics of voltage testing and simple 
conqxnent testing. 

BP 261 : A CONCISE INTRODUCnON 
TO LOTUS 1-2-3 $11.80 

If you are a PC user and want to get to 
gnps wiihlotus 1-2-3, then this book will 
te^ you how to dojust that in the 
shoitest and most efi^ve way. 

BP 248: TEST EQmPMBIT 
CONSTRUCTION $11.80 

This book desciibes in detail how to oon- 
stma some simde and inexpensive, but 
extremely useful, pieces of test equipnent 

BP 245: DICrTAL AUDIO 
PROJECTS $11.80 

This book takes a look at the basic prin- 
ciples involved in conveiting an aumo sig- 
nu into digital form and then convening It 
back to an analogue si^ial again. It also 
contains practic^ circuits for constmctors 
to build and experiment with. 

BP 251: COMPUTER 
HOBBYISTS HANDBOOK $23.80 

This book provides a range of usehil refer- 
ence matenal in a single source so that it 
can be quickly and e^y located. The 


i their regi^ sets; interfad^ serial, 
parallel, monitor, games and Midi pons; 
numbering systems; Midi codes; operating 
systems and computer graphics. 

BP 247: MORE ADVANCED 
MIDI PROJECTS $11.80 

This book includes circuits for a MIDIin- 
dicator, THRU box, mage unit, code gen- 
erator, pedal, programmer, chameliser 
and analyser. 


BP 260: A CONCISE 
INTRODUCTION TO OS/2 $11M 

This book is for the multitasking PC usa 


com- 

puterin efficiency and productivity. 

BP 264: A CONCISE ADVANCED 
USERS GUIDE TO MS-DOS $11M 

This book is for the PC user that is looldng 
for ways to improve their system’s ef- 
ficiency and productivity, while learning 
sometl^g new. 

BP 256: AN INTRODUCTION TO 
LOUDSPEAKERS AND 
ENCLOSURE DESIGN $11.80 

This book explores many types of 
enclosures and drive units. Crossover units 
are also explained, the various types, how 
they woik, the distonions they p^uoe 
and how to avoid them. 

246: MUSICAL APPLICATIONS 
OF THE ATARI STs $15.00 

A wide selection of topics is covered, in- 
cluding the internal sound chip, MIDI, ap- 

md score ^^^J^tc. Simple^ useful 
add-on projects a^ MIDI programming. 

BP240: REMOTE CONTROL 
HANDBOOK $1Z00 

Includes remote control systems, trans- 
mission links, digital electronics, met- 
hods of control, coders, decoders, W. 

BP111: AUDIO $14.00 

Offers a wide range of material is covered 
fiom analysis of the sound wave, mech- 
anism of hearing, acoustics, microphones 
and loudspeakers, amplifier, and mag- 
netic disc recording. 

BP239: GETTING THE MOST FROM 
YOUR MULTIMETER $9.00 

This book is aimed at beginners and those 
cf limited experience d aectronics. Using 
the single con^onent and cireuit testing 
techniques in tto book the reader should 
be able to confidently tackle servicing of 
most electronic projects. 


BP53: PRACTICAL ELECTRONIC 
CALCULATIONS AND 
FORMULAE $11.75 

Abookthatbridgesthegapbetweenccm- 
fdicated technic^ theoiy and the "cut and 
try" method. A good reference book. 

BP174: MORE ADVANCED ELEC- 
TRONIC MUSIC PROJECTS $12.00 

Complementing Book PB74, "Electronic 
Music Projects , BP174 provides projects, 
such as a uanga, a phaser, mini-chonis 
and ring modulators, percussion synths, 
etc. Ea% project has an Introduction cir- 
cuit diagr^ and oonstnictional notes. 

BP113: 30 SOLDERLESS BREAD- 
BOARD PROJECTS -BOOK 2 $9M 
RAP^fbld 

A companion to BP107. Describes a 
varie^ of projects that can be built on 
plug-m breadboards using CMOS logic 
IC’s. Each projea contains a schem- 
atics, parts list and operational notes. 

BP150: AN INTRO TO PROGRAM- 
MING THE SINCLAIR QL $7M 

Helps the reader make the best use of 
the Sinclair QL’s almost unlimited 
range of features. Complements the 
manufacturer’s handbook. 

BP192: MORE ADVANCED POWER 
SUPPLY PROJECTS $8.00 

Robert Penfbld. 

A companion to BP76, this book covers 
switched mode siqiplies, precision 
regulators, tracking regiriators, conmuter- 
controUed sup(^es, etc. 

BP222: SOUD STATE SHORT WIVE 
RECEIVER FOR BEGINNERS $7M 
RAPenIbId 

In this book, R. A. Penfold has designed 
and develops several modem solid state 
short wave receiver dicuits that will give 
a frilly high level peifonnai^ despite 
the fact that they use only relatively few 
and inexpensive components. 

BP197: INTRODUCTION TO 
THEAMSTRADPCs $20M 

The Amstrad PC is an MS- DOS com- 
puta for general and business use. This 
IxxDk exjMains all you need to know to 
start computing. 

BP48: ELECTRONIC PROJECTS 
FOR BEGINNERS $7£0 

F.G. Rayer, T. Eng. (CEI), AssocJERE 

In this book, the newcomer to elec- 
tronics will find a wide range of easily 
made projects. Also, there are a con- 
siderable number of actual components 
and wiring layouts, to aid the beginner. 

BP135: SECRETS OF THE 
COMMODORE 64 $5.85 

This book is intended as a beginner’s 
guide to the Commodore 64. 

BP156: INTERNATIONAL RADIO 
STATIONS GUIDE $9.00 

An invaluable rid in helping all those 
who have a radio receiver to obtain the 
maximum entertainment value and en- 
joyment from their sets. 

BP130: MICRO INTERFACING 
CIRCUITS— BOOK 1 $9.00 

Aimed at those who have some pre- 
vious knowledge of electronics, out not 


necessarily an extensive one, the basis 
of the book is to help the individual un- 
derstand the principles of interfacing 
circuits to microprocessor equipment. 

BP131 : MICRO INTERFACING 
aRCUITS— BOOK2 $9.00 

Iritoided ro coiy cn from Book 1, this 
book deals with practical applications be- 
yond the parallel and serial interface. 

Ileal world" interfacing such as sound 
and speech generators, temperature, opti- 
cal sensors, arxl motor conrtols are dis- 
cussed using practical circuit descriptions. 


BP51: ELECTRONIC MUSIC AND 
CREATIVE TAPE RECORDING $5.85 

This book sets out to show how Electronic 
Music can be made at home with the 
simplest and most inexpensive equipment 

BP74: ELECTRONIC MUSIC 
PROJECTS $10.00 

R.A:Pbnf6ld 

Although one of the more recent 
branches of amateur electronics, elec- 
tronic music has now become extreme- 
ly popular. The purpose of this bode is 
to provide the constractor with a num- 
ber of practical circuits for the less 
complex items of electronic music 
equipment, including such things as a 
Fuxx Box, Waa-Waa Pedal, Sustain 
Unit, Reverberation and Phaser Units, 
Tremelo Generator, etc. 

BP1 10: HOW TO GET YOUR 
ELECTRONIC PROJECTS 
WORKING $7.80 

RAPOnIbId 

We have all built circuits from m^azines 
and books only to find that they did not 
work correctly, or at all, when first 
switched on. This book wiU help the 
reader overcome these proWems by in- 
dicating how and where to start looking 
for many of the comriKxi faults that can 
occur >^en building up projects. 

BP86: AN INTRODUCTION TO 
BASIC PROGRAMMING 
TECHNIQUES $5.85 

This book is based on the author’s own ex- 
ience in learning BASIC and also in 
^ ’ ig others, mo^y beginners to pro- 
gramming, to understand the language. 

BP234: TRANSISTOR 
SELECTOR GUIDE $1500 

Listings of British, European and eastern 


find rqrlacements by part number or by 
specifications. Devices are also groi^)ed 
by vdtage, current, powa, etc., includes 
surface-mount conversions. 

BP233: ELECTRONIC HOBBYIST 
HANDBOOK $15.00 

A single source of easily located infor- 
mation: colour codes, pmouts, basic cir- 
cuits, symbols, etc. 

BP101: HOWTO IDENTIFY 
UNMARKED ICs $1.95 

An unusual and fascinating chart that is 
highly recommended to all those inter- 
e^ in electronics and which will hope- 
fully my for itself many times ova, by 
enabling the rEada to use IC’s that might 
otherwise have been scrapped. 

BP121 : HOWTO DESIGN AND 
MAKE YOUR OWN PCBs $5.85 

The purpose this book is to familiarize 
the reader with both sinMe and more 
sophisticated methods ct producing 
printed circuit boards. The book em- 


dreuit board designs and constructioa 

BP125: 25 SIMPLE AMATEUR 
BAND AERIALS 

This book describes how tobuild 25 
omt^b^ aeriak^^designs start 

beam, tri^^ a^^ven a r^^^^mbic. 

BP 180 : ELECTRONIC aRCUITS 
FOR THE COMPUTER CONTROL 
OF MODEL RAILWAYS $9.00 

Shows how home computers can easily be 
applied to the control cff model railroads 
and otha quite sophisticated controL A 
varied of projects ate discussed as well as 
circuits for train position sensing, signal 
and electric points control, etc. 

BP100: AN INTRODUenON 
TO VIDEO «5.85 

This book is for the person who has just, 
oris about to buy or rent video equipment 
but is"nt suie what it’s all about 









BP78: PRACTICAL COMPUTER 
EXPERIMENTS $5.25 

The aim of this book is to enable the read- 
er to simply and inexpensively oonsiruci 
and examine the operation of a number of 
basic computer circuit elements and it is 
hoped gain a fuller understanding of how 
the mysterious computer "chip" works. 

BP185: ELECTRONIC SYNTHESIZER 
CONSTRUCTION $9.00 

With this book a relative beginner should 
be able to build, with a minimum of dif- 
ficulty and at a reasonably low cost, a 
worthwhile mono^onic synthesizer and^ 
also learn a great aeal about electronic 
music synthesis in the process, 

BP115:TVIE PRE- 
COMPUTER BOOK $5.85 

Aimed at the absolute beginner with no 
knowledge of computing, this entirely 
non-techmeal discussion of computer 
bits and pieces and programming is 
written mainly for those who do not 
possess a microcomputer but either in- 
tend to one day own one or simply 
wish to know something about them. 

BP92: ELECTRONICS SIMPURED- 
CRYSTAL SET CONSTRUCTION55.Z5 

This is a book written especially for 
those who wish to participate in the in- 
tricacies of electronics. 

BP72: A MICROPROCESSOR 
PRIMER $5.25 

In an attempt to give painless approiich to 
computing, this inexpensive lxx)k will 
start by designing a simple compiter and 
then the short -comings of this simple 
machine will be discussed and the reader 
is shown how these am be overcome. In- 
cludes a glossary of microprocessor terms. 

BP42: 50 SIMPLE LED. 
aRCUITS $5.85 

Contains 50 interesting and useful cir- 
cuits and applications, covering many 
different branches of electronics, using 
one of the most inexpensive and freely 
available components. 

BP85: INTERNATIONAL TRANSIS- 
TOR EQUIVALENTS GUIDE $9.00 

This book is designed to help the user 
find possible substitutes for a popular 
user-oriented selection of modem tran- 
sistors and includes devices produced 
by over 100 manufacturers. 

BP140: DIGITAL 1C EQUIVALENTS 
AND RN CONNECTIONS $15.00 

Shows equivalents and pin oormeclions of 
a popular user- oriented selection of Digi- 
tal Integrated Circuits. Includes liuropcan, 
American and Japanese devices. 

BP136: SIMPLE INDOOR AND 
WINDOW AERIALS $7.00 

People living in apartments who would 
like to improve shortwave listening can 
tenefit from these instmetions on op- 
timizing the indoor aerial. 

BP156: AN INTRODUCTION TO 
QL MACHINE CODE $10.00 

The powerful Sinclair QL microcomputer 
has some outstanding cap^ilities in terms 
of its internal structure. With a 32-bit ar- 
chitecture, the QL has a large address 
range, advanced instructions which in- 
clude multiplication and division .These 
features give the budding machine code 
programmer a good start at advanced 
programming methods. This book as- 
sumes no previous knowledge of either 
the 68008 or machine code programming. 

IE5?;.§lpOND BOOK OF CMOS 1C 
PROJECTS $7.80 

This book carries on from its predecessor 
and provides a further selection of useful 
circuits, mainly of a simple nature. The 
book is well within the capabilities of the 
beginner and more advanced constructor. 


BP258 LEARNING TO 
PROGRAMING $19.00 

This book is a guide to C programming. 

C statements arc introduced and explained 
Nsilh the help of simple, but completely 
working programs. 

BP141 : UNEAR 1C EQUIVALENTS 
AND PIN CONNECTIONS $23.80 

Adrian Michaels 

hind equivalents and cross-references for 
both i^^ilar and unusual integrated cir- 
cuits. Shows detiiils of functions, manufac- 
turer, country of origin, piiuxits, etc... 
includes Natioiiiil, Motorola, h'airchild, 

1 larris, Intersil, l^lips, AIX!!, AMD, 

SGS, T'eledyne, and many others. 

BP7: RADIO AND ELECTRONICS 
COLOUR CODE AND DATA 
CHART $3.00 

Opens out to Wall Chart approximately 
584 X 457mm. Includes many Radio & 
Lleclronics ('’olour (^odes in use in 
UK, USA, Lurope and Japan. Covers 
Resistors, (^apacilors, T’ransfonners, 

1‘ield Coils, buses. Battery l^eads, etc. 

BP225: A PRACTICAL INTRODUC- 
TION TO DIGITAL ICs $7.00 

This lxx)k deals in<iinly witli TTLtypc 
diips such as the 74(X) series. Simple pro- 
jects and a complete practical constniction 
of a 1 jogic T est (^ircuit Set are included as 
well its details lor a more aimplicated 
DigiUil (?oimter T imer project. 

BP147: AN INTRODUCTION TO 
6502 MACHINE CODE $10.00 

The popular 6502 microprocesstir is u.scd 
in many home aimputers; tliis is a guide 
to beginning as.sembly language. 

BP88: HOW TO USE OP-AMPS$f 1.80 
EAParr 

A designer’s guide covering several tip- 
amps, serving as a source book of circuits 
and a reference book Ibr design calcula- 
tions. The approach has been made a non- 
rnathcmatical as possible. 

ElBVENTSOFELJECnFIOlslCS -- 
AN ONGONG SEFaES$t 7.80 EACH 
OR ALL 5 BOOKS FOR $44.00 
FA Wilson, C.G.I.A., C.Eng., 

Although written for readers with no more, 
than ordinary arithmetical skills, the use of 
mathematics is not avoided, and all the 
math required is taught as the reader 
progresses. Lach Ixwk is a complete 
treatise of a particular branch ol the sub- 
ject and therefore, can be used on its own 
with one proviso, that the later books do 
not duplicate material from their predeces- 
sors, thus a working knowledge of the sub- 
jects covered by the earlier Ixxiks is as- 
sumed. 

BP62:BOOK1 . This book contains all 
the fundamental theory necessary to lead 
to a full understanding of the simple elec- 
tronic circuit and its main components. 

BP63: BOOK 2. This book continues 
with alternating current theory without 
which there can be no comprehension of 
speech, music, radio, television or even 
the electricity utilities. 

BP64: BOOK 3. Follows on semicon- 
ductor technology, leading up to transis- 
tors and integrated circuits. 

BP77:BOOK4.Acompl etc description 
of the internal workings of microprocessor. 

BP89: BOOK 5. A book covering the 
whole commurrication scene. 

BP194: MODERN OPTO DEVICE 
PROJECTS $9.00 

This book provides a number of practical 
designs for beginners and experienced 
project builders. These projects utilize a 
range of modem oplo-eieclric devices, in- 
cluding sudi things as fibre optics, ultra- 
bright LEDs and passive IR deteaors. 


BP37: 50 PROJECTS USING 
RELAYS, SCR’s & TRIACS $7.80 
F.a Raver, T. (CEI), AssoeJERE 

Relays, bi -directional triooes (TRIACsL 
and silicon controlled rcctiJiers (SCRSs), 
have a wide range of applications in elec- 
tronics today. This book gives practical 
working circuits which should present the 
minimum of difficulty for the enthusiast.. 

In most of the circuits there is a wide lati- 
tude in component values and types, al- 
lowing easy modification and adaptation. 
BP84: DIGITAL 1C PROJECTS $7.80 
F.G. Raver, T. Eng. (CB), Assoc.lERE 
This book contains Doth simple and more 
advanced projects for the reader develop- 
ing a knowledge of the workings of digital 
circuits. T o help the newcomer to the 
hobby the author has included a number 
of board layouts and wiring diagrams. 

BP95: MODEL RAILWAY 
PROJECTS $7.80 

FTcctronic projects for model railways are 
fairly recent and have made possible an 
amazing degree of railism. the projects 
covered included amtrollers, signals and 
sound elTects: slripboard layouts are 
provided for each project. 

BP144: FURTHER PRACTICAL 
ELECTRONICS CALCULATIONS 
AND FORMULAE $15.00 

Ihis lxx)k covers many aspects of elec- 
tronics where a knowledge and familiarity 
of the appropriate fonnulac is essential for 
a fuller understanding of the subjea. An 
essential addition to the library of all those 
interested in electronics. 

BP44: 1C 555 PROJECTS $10.00 

EA. Parr, B.Sx., C. Eng., M.I.EE 

livery so often a device appears that is 
so useful that one wonders how life 
went on before it. The 555 timer is 
such a device included in this book are 
Basic and General (Circuits, Motor (iar 
and Model Railway (Treuits, Alarnis 
and Noise Makers as well as a section 
on the 556, 558 and 559 timers. 

BP94: ELECTRONIC PROJECTS 
FOR CARS AND BOATS $7.80 
R A Penfold 

Projects, fifteen in all, which use a 12V 
supply are the basis of this book. Included 
arc projects on Windscreen Wiper (jon- 
trol, (Courtesy IJghl Delay, Battery 
Monitor, (Cassette Power Supply, 1 JghLs 
T imer, Vehicle Immobiliser, Gas and 
Smoke Alarm, and more. 

BP49: POPUUR ELECTRONIC 
PROJECTS by R. A. Penfold $10.00 

Includes a collection of the most popu- 
lar types of circuits and projects which 
will provide a-number oi designs to in- 
terest most electronics constructors. 

The projects cover a wide range and 
are clivided into four basic types. Radio 
Projects, Audio Projects, Household 
Projects and T est Equipment. 

BP99: MINFMATRIX BOARD 
PROJECTS by R. A. Penfold $7.60 

Twenty useful projects which can all be 
built on a 24 X 10 hole matrix board with 
copper strips. Includes Door-buzzer, Low- 
voltagc Alarm, AM Radio, simal Gener- 
ator, Projector 'fimer. Guitar Ileadphone 
Amp. and more. 

BP103: MULTVaRCUIT BOARD 
PROJECTS by R. A. Penfold $7.80 

This book allows the reader to build 21 
fairly simple electronic projects, all of 
which may be construct»l on the same 
printed dreuit board. Wherever possib^ 
the same components have been used in 
each design so that with a relatively small 
number df components and hence low 
oos^ it is possible to make any one of the 
projects or by re-using the components 
andf P.CB. all of the projects. 


BP98: POPUUR ELECTROMC 
aRCUITS, BOOK 2 $9M 

RAPonfold 

70 plus circuits based on modem compon- 
ents aimed at those with some experience. 

BP127: HOW TO DESIGN 
ELECTRONIC PROJECTS $9M 

Although information on stand circuits 
blocks IS available, there is less informa- 
tion on oombirring these circuit parts 
together. This title does just that Practical 
examples arc used and each is analysed to 
show what each does and how to a^y 
this to other designs. 

BP195: AN INTRODUCRON TO 
SATELLRE TELEVISION $15.00 

Rx the absolute beginner or anyone think- 
ing about purchasing a satellite TV sys- 
tem, the story is tddas simply as su^ a 
complex one can be. 

BP106: MODERN OP-AMP 
PROJECTS by R. A. P^fold $7M 

I^eaturcs a wide range of constructional 
projects which make use of op-amps in- 
cluding low-noise, low distortion, ultra- 
high input impedance, high slew -rale and 
hi^ output current types. 

BP107: 30 SOLDERLESS BREAD- 
BOARD PROJECTS - BOOK 1 $9.00 
RA Refold 

A "Solderless Breadboard" is simply a 
special board on whidi electronic arcuits 
can be built and tested, 'fhe components 
used arc just plugged in and unplugged as 
desired. The 30 projects in this book have 
been designed to be built on a " Verobloc" 
breadboard. Wherever possible the com- 
ponents used arc common to several 
projects, hence with only a nxxlest num- 
txir of components it is possible to build, 
in turn, every project shown. 

BP122: AUDIO AMPURER 
CONSTRUCTION $6.75 

A wide circuits is given, from low 
noise microphone and tape head 
preamps to a lOOW MOSFET type. 

Ihere IS also the circuit for 12V oridge 
amp giving 18W. Qrcuit board or strip- 
boaru layout are included. Most of the 
circuits are well within the capabilities 
of even those with limited exj^rience. 

BP179: ELECTRONIC aRCUrrS 
FOR THE COMPUTER CONTROL 
OF ROBOTS $1Z00 

The main stumbling block for most would- 
be robot builders is the electronics,to inter- 
face the computer to the motors, and the 
sensors whicn prewide feedback from the 
robot to the computer. The purpose of this 
book is to explain and provide some rela- 
tively simple electronic circuits which 
bridge the gap. 

BP108: INTERNARONALDIODE 
EQUIVALBITS GUIDE $7.00 

Cross-references European, American 
and Japanese diode part numbers. Be- 
sides rectifier diodes, it includes 
Zeners, LEDs, Diacs, Triacs, SCRs, 
OCIs, photodiodes, and display diodes. 

BP118: PRACTICAL ELECTROMC 
BUILDING BLOCKS — BOOK 2 $7M 
RAPenfoki 

This sequel to BPl 17 is written to help 
the reader create and experiment with 
his own circuits by combining standard 
type circuit building blocks. Circuits 
concerned with merating signals 
were covered in Book 1, mis one deals 
with processing signals. 

BABAM BOOKS EXCLUSIVELY 
AVAILABLE M CANADA FROM 
MOORSHEAD PUBUCAT10NS. 
ORDER YOUR SELECTIONS 
BY TELEPHONE: (416U45-5600 
OR FAX: 41S44&^1490R WRTTE 
TO US AT 1300 DON MILLS ROAD. 
NORTH YORK, ONTARIO M3B 3Mi 
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type material are attracted to the holes 
in the P-type material and they diffuse 
together to form a depletion layer which 
is neutral. Tliis is called a PN junction. 



(See Figure 2) Next we apply a voltage. 
Figure 3A shows a PN junction with a 
variable voltage source connected 
across it. When the voltage is connected 
as in Figure 3A positive voltage is ap- 
plied to the P-type material while the 
negative side of the voltage source is 


N-type P-type 



Potential forces the depletion 
zone smaller until current flows. 




Figure 3A. A Forward 
Biased PN Junction 

connected to the N-type material. The 
negative potential on the N-type 
material causes the extra electrons in 
the material to be pushed toward the 
junction while the holes ai*e being 
pushed toward the junction by the posi- 
tive side of the voltage source. As the 
voltage is increased, eventually the 
electrons will gain enough energy to 
break through the depletion layer and 
recombine with holes in the P-type 
material. When that happens conduc- 
tion will occur. 

Okay, but what does that mean? 

Simply that when a voltage source is 
connect^ that way, after a small initial 
voltage is overcome the PN junction 
becomes a low resistance and allows 
current to flow through it readily. The 
small initial voltage (for silicon which 
is the most common material) is about 
0.7 volts. (For germanium it is about 0.3 
volts.) Tliis is called forward bias. 

Tlie other interesting thing that oc- 
curs is tliat when the voltage across the 
PN junction is reversed (as in Figure 
3B), the potentials applied tend to cause 


Depletion 

N-type P-lype 



Potential forces the depletion zone 
larger which inhibits current flow. 




Figure 3B. A Reverse 
Biased PN Junction 

the depletion layer to widen. Positive 
voltage on the N-type material draws 
electrons to it widening the depletion 
layer which is neutral. Tliis stops 
electrons from flowing through the 
depletion layer which creates, in effect, 
a high resistance to current flow. So, 
when the PN junction is reverse biased 
it acts like a high resistance and effec- 
tively blocks current flow. 
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Conventional Current Flow 

Figure 4. Schematic 
Symbol of a Diode. 


We call this a diode. It conducts in 
one direction but blocks current flow in 
the other. Figure 4 shows the standard 
symbol for a diode with anode (P-type 
material) and cathode (N-type material) 
labelled. Tlie anode symbolizes an 
arrow in the direction of current flow 
while the cathode symbolizes a block- 
age of cuirent flow from the other direc- 
tion. 

Diodes are used in lots of common 
applications: your car’s alternator for 
instance. Tlie alternator works on the 
principle of moving a conductor 
tlirough a magnetic field creating a volt- 
age (just like we discussed in the seg- 
ment on electromagnetism). Tlie volt- 
age generated is alternating, (changing 
from positive to negative repetitively). 
Tlie diodes in your alternator are used to 
convert the alternating voltage into a 
DC voltage which can be used to charge 
the battery. When diodes are used for 
this puipose they are usually called rec- 
tifiers because they rectify the AC volt- 
age to DC voltage. 

We do the same thing when we con- 
vert the alternating voltage available 
from our 110 volt AC power outlets into 
DC voltage used in our televisions. 


radios, stereos, etc. In fact, next month 
we will be building a bench power 
supply and using rectifiers to obtain DC 
voltage from AC voltage. Let’s take an 
advance look at how we’ll do that. 



In Figure 5A you will see a schematic 
diagram of an AC voltage source, a 
rectifier, and a resistor to complete a 
simple series circuit. Because of the 
characteristic of the rectifier diode, 
during the time that the AC voltage 
source is putting out a positive voltage, 
the rectifier will conduct current around 
the loop. During the other half cycle, 
when the voltage source has a negative 
polarity, the diode is reverse biased and 
so virtually no current flows. When a 
rectifier is used this way it is called a 
half wave rectifier. The voltage 
dropped across the load resistor is 
shown as it would look on the screen of 
an oscilloscope. Tlie voltage is a replica 
of the positive half of the voltage source 
waveform. 

It would be possible to build our 
power supply this way, using one rec- 
tifier, and half the voltage wavefomi, 
and sometimes it is done but this re- 
quires a high amplitude of AC voltage 
to get the DC we want. Another way to 
rectify the source voltage, and make use 
of the negative half of the waveform, is 



to use the circuit shown in Figure 5B. 
Tliis is called a full wave or bridge rec- 
tifier. Using four diodes in this con- 
figuration ‘steers’ the voltage, whether 
it is positive or negative from the 
source, so that it always flows the same 
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direction through the load resistor. 
(Bridge rectifiers can be created using 
four discrete rectifier diodes or can be 
obtained in a single package with four 
leads.) 

As the arrows indicate during the 
positive half cycle D3 permits current 
to flow into the resistor. Current flow- 
ing out of the resistor flows back to the 
source via D2. During the negative half 
cycle current flows into the resistor via 
D4 and back to the source via Dl. The 
current can not flow any other way be- 
cause the blocking characteristic of the 
diodes prevents the current from flow- 
ing in the reverse direction. The oscillo- 
scope diagram shows that both halves 
of the original AC voltage are supplied 
to the output, the negative half being 
inverted positive. The average voltage 
output is doubled from that in a half 
wave rectifier. 

Having obtained a full wave rectified 
output, in order to use it for a DC power 
source filtering must be added to 
smooth out the ripple. We'll discuss this 
next month when we consider our 
power supply project. In the meantime 
let's look at some other aspects of 
diodes. 
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In Figure 6 a graph displays the 
relationship between the cuirent 
through and the voltage across a diode. 
We already said that when a diode is 
forward biased it has to overcome a 
small voltage drop (0.7 volts for silicon, 
0.3 volts for germanium) before it 
begins to conduct current. Tliis is 
shown on the upper right side of the 
graph and is call the ‘knee' voltage of 
the diode. On the lower right the reverse 
breakdown voltage is shown. We said 
that diodes do not conduct when biased 
in the reverse dii'ection (another way to 
say it is that the reverse resistance is 
very higli), but if the voltage applied to 
the diode is increased high enough all 
diodes reach a point where the deple- 
tion layer can no longer withstand the 
electrostatic force applied across it. At 


this point electrons ‘punch' througli the 
depletion layer in much the same way 
that a capacitor will break down if too 
high a voltage is applied across it. The 
diode, when it reaches this voltage will 
very rapidly break down; large amounts 
of current will flow and usually damage 
will result. (Students of mine some- 
times innocently describe this as “let- 
ting the smoke out of the diode.”) 

To avoid damaging diodes by reverse 
breakdown the correct part should be 
chosen for each application. (There are 
lots of different diodes, each designed 
for particular types of usage.) Tlie 
reverse breakdown voltage is often 
given in specifications as the Peak In- 
verse Voltage, or PIV. This is the max- 
imum reverse voltage the device should 
be subjected to. Rectifier diodes usually 
have higher PIV's than small signal 
diodes and there are wide ranges of PIV 
values even for rectifiers. Always 
choose one which has a PIV spec higher 
than the maximum voltage it will be 
subjected to. 

While on the subject of specifications 
we should mention that the maximum 
forwcU'd current is another spec which is 
important to consider. For example, the 
maximum forward cun*ent of a power 
supply rectifier will be much greater 
than that of a small signal diode. Along 
with tlie higher current rating comes 
increased size and cost as well as a few 
other specification trade-offs which we 
won't get into here. 

Before we get too far away from the 
subject of reverse breakdown voltage 
we should talk about zener diodes. 
Another name for the reverse break- 
down voltage is zener voltage and be- 
cause the breakdown chai'acteristic, 
(shown in Figure 6) is so shai*p we can 
make useful application of this charac- 
teristic. If we can predict the breakdown 
voltage and control the current through 
the device after we have exceeded that 
voltage (so that we don't destroy the 
device) the zener breakdown charac- 
teristic can be used as a predictable ref- 
erence voltage. In other words, if we set 
up a circuit like the one shown in Figure 
7, where the diode is reverse biased into 
the zener region and the cun*ent is 
limited, the voltage across the diode 
will be veiy stable within a certain 
range of loads and can be used as a 
voltage regulator. Even if the source 
voltage varies somewhat (as long as the 
voltage applied to the zener diode 
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Figure 7. A Zener Diode 


remains above the breakdown voltage) 
the voltage across the zener will remain 
constant. Tliis can be used to produce 
voltage references, voltage regulators 
for power supplies, and many other 
uses. 



Another type of diode which is wide- 
ly used is the Light Emitting Diode, or 
LED. (See Figure 8) Although it 
operates much the same as any other 
diode, because of the semiconductor 
materials and doping materials chosen 
in it's manufacture, it emits light when 
forward biased with current flowing. 
Tlie intensity of the light is proportional 
to the current level. Of course we see 
these all over the place: displays, cal- 
culators (the older ones at least), intel- 
ligent displays, etc. The only real dif- 
ference electronically is that the for- 
ward voltage drop is higher than 0.7 
volts depending on the material used to 
get a particular colour, size or intensity. 
Some forward voltage drops are over 2 
volts. 

As simple as diodes and rectifiers are, 
there is a lot that could be said about 
them. Tliere are thousands of applica- 
tions and almost as many specific part 
numbers for diodes and specifications 
differing from one to the next. We'll be 
talking more about them in future seg- 
ments of this series and some of the 
practical aspects of the uses should 
come out then. 

Next time: a simple DC power supp- 
ly you can build. □ 
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Bits, the most fundamental element of data, can be tricky to 
deal with. While C offers some bitwise operators, unless you 
have a clear fix on what they’re up to, bits may stUl escape you. 


by Steve Rimmer 


B itwise manipulations under C 
language programs can be con- 
fusing. In many applications it 
would be convenient to deal 
with byte oriented data objects as bit 
fields... something C isn’t really set up 
to let you do. However, if you really 
understand what’s happening at the bit 
level of C’s operations you can make it 
do a lot of clever, and hitherto unex- 
plored, things. 

Unfortunately, bitwise operations are 
exceedingly hard to fathom at first, and 
their operators under C are among the 
most obtuse. 

Tliis month we’re going to look at 
some of the mechanics of bits and C. 

Bits of Data 

A bit is, of course, a simple binary ob- 
ject. Bits can be either on or off. In 
binaiy notation... something which C 
doesn’t actually support... a bit that’s 
off is represented by zero and a bit 
that’s on is represented by one. 

In microprocessor based computers a 
byte has largely standardized on being 
eight bits wide. This isn’t tme in other 
environments. If you read through some 
of the obscure parts of Keniighan and 
Ritchie’s book Tlie C Language y you’ll 
find reference to mainframe environ- 
ments with odd sized bytes. However, 
you can probably ignore the pos- 


sibilities of a mainframe system in your 
basement for the time being. 

An eight bit byte can be regaided as 
being comprised of two nybbles, each 
having four bits. This works out well 
when you look at the hexadecimal nota- 
tion for a byte... something most PC 
based C compilers do support. Here’s 
the binary representation of a byte: 

11000111 

and here’s its hexadecimal repre- 
sentation: 

0xc7 

Til is works out to two nybbles in both 
cases. The upper nybble of the byte is 
1 100 in binary and Oxc in hexadecimal. 
Tills is twelve in human numbers. 

You only really need to know sixteen 
values, then, as both nybbles work the 
same way. 

DecimalBinaryHex 

000000 

100011 

200102 

300113 

401004 

501015 

601106 

701117 


810008 
910019 
101010A 
1 1 101 IB 
121 100C 
131 101D 
141 1 10E 
151111F 

C provides a rich set of operators to 
deal with bits. These bitwise, or 
boolean operators allow you to both test 
and manipulale bits. However, using 
them effectively calls for a bit of cun- 
ning. 

Tlie most commonly used... and most 
frequently misapplied... operator is 
AND, represented by &. The AND 
operator will return a value which con- 
tains those bits which are common in 
the two objects being ANDed together. 
As with all C language bitwise 
operators, you can AND charSy ints and 
longs. For the moment, we’ll work with 
charSy which are equivalent to bytes. 

Here’s an example of the use of 
AND. 

int a=0xc7 , b=0x7f ; 
printf ("a AND b = %X" , a & b) ; 


Electronics & Technology Today 


January 1991 • 23 



Let’s see what this should do. The 
binary representation of this expression 
would be: 

a= 1 10001 11 

b = 01111111 

Tlie result will be a byte having its 
bits set in those positions where both a 
and b also have them set. 

r = 01 0001 11 

Tliis has a hexadecimal value of 
0x47. 

Tliere are a number of obvious uses 
for the AND operator. It works as a 
crude... but fast... fomi of modulus 
operator if you want to take the 
modulus of an integer and the modules 
happens to be an even power of two. 
For example, you could replace n % 8 
with n & 7. 

Tlie AND operator is also used to 
mask off unwanted bits. For example, 
older versions of WordStar produced 
text files which were essentially pure 
ASCII save that some of the characters 
had their most significant bits set as a 
signal to some of WordStar’s internals. 
You could turn a WordStar file back 
into an ASCII file by ANDing every 
byte with 0x7f . This value has all its bits 
set save for the most significant one. 

It’s probably worth pointing out the 
difference between the bitwise AND 
operator and the logical one under C. 
Tlie former is & and the latter is &&. 
Tliis often sneaks up and bites you 
somewhere private if you forget about 
it. For example, consider this condition- 
al statement. 

if (a && b) { 

/* some code goes here */ 

} 

Tliis means to do whatever’ s in the 
conditional if both a and b are non-zero. 
Occasionally people forget the second 
ampersand. 

if (a & b) { 

/* some code goes here */ 

} 

Tliis means to do whatever is in the 
conditional if a AND b works out to a 
non-zero value, that is, if a and b have 


some bits in common. Tliis can be a 
very hard bug to track down. 

Tlie OR operator is represented by 
the vertical rule character, /. It will 
return a value which contains set bits in 
all those positions which had them set 
in either argument to it. For example, 

int a=0x38,b=0x81 ; 

printf ( "a OR b = %X" , a | b) ; 

Once again, we can see how this 
works if we look at the two values in 
question in binary. 

a = 001 11000 
b= 10000001 

Tlie result, then, would be 

r = 10111001 

Tliis works out to 0xb9. 

Once again, there’s a logical OR 
operator, //, which should not be con- 
fused with the bitwise one. 

Tlie exclusive OR operator is perhaps 
the most confusing and the least used. 
It’s represented by the carat character. 
Fortunately, there is no logical ex- 
clusive OR operator to muddy the 
waters. The operation of the exclusive 
OR function is to invert bits. 

If a and b are bytes, a ^ b will cause 
all the bits in a to be inverted wherever 
there are set bits in b. Let’s see how that 
works. 

int a=0x0f ,b=0x55; 

printf ( "a XOR b = %X" , a " b) ; 

Once again, we can work out the 
whole seething mess in binary. 

a = 00001 111 
b = 01010101 

The result would be 

r = 0101 1010 

Tliis amounts to 0x5a in 
hexadecimal. 

Tlie exclusive OR operator is useful 
for toggling bits. 


Finally, there’s the negation operator, 
which is represented bj^ the tilde char- 
acter, Tliis simply inverts all the bits 
in a byte. These two expressions will 
produce the same result... you might 
want to stop and see if you can figure 
out why. 

b = ~a; 

b = a " Oxff ; 

Tliis assumes in both cases that « is a 
char. 

Aside from being able to manipulate 
bits under C, you can alter their posi- 
tions in a byte. There are two operators 
for this, the left shift operator, << and 
the right shift operator, >>. These often 
get confused with the greater than and 
lesser than logical operators, with the 
same sorts of results as the confusion 
about the logical and bitwise AND 
operators discussed above. 

Shifting bits involves moving all the 
bits in an object left or right by a defined 
amount. For example, 

int a=0x34 ; 

printf ("a shifted left 

one = %X\n" , a << 1 ) ; 

printf ("a shifted right 

one = %X\n" , a » 1 ) ; 

Turning once more to the binary rep- 
resentation of things, 

a = 00110100 

In order to shift a left, we must lose 
the leftmost bit and add a zero bit onto 
the right end of the byte. 

r = 01 101000 

Tliis works out to 0x68. 

To shift a right by a bit, you would do 
the opposite, that is, throw away the 
rightmost bit and add a zero bit to the 
left end. 

r = 0001 1010 

Tliis works out to 0x1 a. 

Tlie decimal values for these num- 
bers may be more enlightening. The 
original value of a was 52. Shifted left 
by one it became 104. Shifted right it 
became 26. 
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Each time you shift a value left by 
ne place, you multiply it by two. Each 
me you shift it right by one place you 
ivide it by two. If you have to peifoim 
iteger multiplication or division by 
veil powers of two, using bit shifts is 
minently more desirable than using 
omial integer math. A bit shift will 
^ically take about a fiftieth of the 
rocessor time of a multiplication or 
division instruction. 

Plowing the Bit Fields 

In working with applications which re- 
quire a lot of biUvise manipulation... 
especially in dealing with bitmapped 
graphics... you will usually find that 
you have to treat a string of bytes as a 
string of bits. For example, if you want 
to set a pixel on a graphics screen, you 
must locate the pixel in question in the 
line of bytes which makes up the screen 
line in memory. 

In the following examples, n will be 
the location of the bit to be dealt with a 
p will point to the line of bytes which 
contains the bits in question. 

Finding the byte which contains bit n 
in the bit field is easy. Since there are 
eight bits in a byte, bit n must reside 
somewhere in the byte numbered n / 8. 
Because eight is an even power of two... 
the third power... we can make this cal- 
culation much faster by representing it 
as n >> J. The byte in question, then is 
p[n»3]. 

Finding the bit in question in the 
specific byte requires a bit more stealth. 
We wish to create what’s called a masky 
a byte having a single bit set repre- 
senting the position of the bit in ques- 
tion. Tliis can be done using the expres- 
sion (0x80 » (n & 7)). 

Let’s see what’s going on here. The 
value 0x80 is a byte having one bit set. 


this being its most significant bit. The 
expression n & 7 is, in fact, n mod eight, 
or the portion of the bit position value n 
which represents the bit position in the 
byte in question. Note that when we 
found the byte by shifting n right by 
tliree, the bits masked by the value 
seven... the first three... are the ones 
which were tlirown away. 

This is how you would turn on bit n 
in bit field p. 

p [n»3] I = (0x80 » (n & 7) ) ; 

Tliis expression will locate the byte 
which bit n resides in and create a mask 
to represent the appropriate bit. It will 
then OR the byte with the mask. The 
single bit which is set in the mask will 
turn on the corresponding bit in the byte 
in question. If tlie bit is already on, 
nothing will happen. 

Tliis is how you would turn off bit n 
in bitfield /?. It’s a bit more involved. 

p [n»3] &= - (0x80 » (n & 7) ) ; 

To turn off a bit, we must mask off 
that bit. You could so this by ORing the 
bit to make sure it was on and the ex- 
clusive ORing it to turn it off. An easier 
way is to use the same mask as we did 
in turning the bit on and inverting it, 
such that it becomes a mask selecting 
all the bits except for the one in ques- 
tion. If we AND this with the byte in 
question, the bit to be turned off will be 
masked, or set to zero. 

Finally, this will toggle bit n in bit- 
field p. Note that this expression does 
not know the state of bit «... it simply 
inverts it. 

p [n»3] "= (0x80 » (n & 7) ) ; 


Just a Bit Faster 

Code optimization... the process of 
trying to streamline a program to make 
it run faster... would look at the forego- 
ing expressions a bit suspiciously. Bit- 
field operations usually involve a lot of 
bits, and there seem to be more opera- 
tions in these expressions than there 
need be. Code optimization invariably 
tries to pre-package some of the com- 
putations in a complex expression into 
a table. This is one of those cases 
wherein you can speed things up with 
one. 

Consider the expression (0x80 >> (n 
& 7)). It has two actual operations going 
on, to wit, ANDing n by seven and then 
shifting 0x80 right by the result. It can 
only produce eight possible results. We 
can speed up all the aforementioned bit- 
field operations by creating a table of 
mask values. Here it is. 

char masktable [ 8 ] = 

0x80 , 0x40/0x20 , 0x1 0 , 0x08 , 0x0 
4 , 0x02 , 0x01 ; 

,We can the reduce the expression by 
one operation. It becomes masktable [n 
& 7], Hence, to turn on bit n in bitfield 
Py you would say 

p[n»3] I = masktable [n & 7] ; 

As you begin to work with bitwise 
operators under C you’ll probably find 
a wealth of uses for them. Aside from 
speeding up some multiplication ajid 
division operations, they provide a 
powerful way to compress the space 
you need to store flags, small numbers, 
pixels and other things which don’t fit 
neatly into the rigid confines of a byte. 
□ 
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Build a Universal 
Controller For 
Small DC Motors: 


An Introduction In Designing Intelligent Machines 

I 


O ut on the market, there aie a 
series of electronic control 
robots known as MOVIT® 
available to hobbyists and 
experimenters. Tliese toy robots 
employ sound or infrared sensors to 
detect objects in their path 
and upon detecting these ob- 
jects will change their direc- 
tion. Some of the MOVITs 
have on board computers, 
making them program- 
mable. With the use of sen- 
sors and a microprocessor to 
inteipret the data picked up 
from the sensors, these 
machines are capable of 
making decisions (e.g. to 
avoid an object or to track a pencil 
mai'ked line) about their environment. 
Tlie focus of this project is to introduce 
to the reader how such machines are 
capable of motion based on the data 
obtained from their sensor(s) and how 
this infoniiation is delivered to the 
machine’s motor drive mechanism. Be- 
sides discussing methods of motor con- 
trol, a Universal Controller for small dc 
motors (in the range of 1.5 - 12 VDC) 
will be introduced along with a design 
example of an intelligent machine. 


by Donald Wilcher 

DC Motor Control 
Basics: 

The ability to start or stop a motor is 
basically no more than adding a switch 
to the circuit. Fig. 1 illustrates a simple 


start/stop circuit for controlling a dc 
motor. The basic operation of this cir- 
cuit is, with the switch open, dc current 
is unable to flow through the 
motor windings. With no la 
(armature or motor winding 
cuiTent) present, the motor 
doesn’t rotate. If the switch 
is closed, la flows through 
the motor windings allowing 
the rotor to rotate from the 
stator thus producing motion 
in the sh^t of the motor. 

Tliis circuit is adequate if 


one direction of rotation is required but 
will not suffice for bidirectional mo- 
tion. Fig. 2 illustrates how bidirectional 
control of a motor can be accomplished. 
Simply, by closing SWl and leaving 
SW2 open, la flows and the motor’s 
shaft rotates in one dii*ection. If SW2 is 
closed and SWl is open, we now have 
a -la and the motor rotates in the op- 
posite direction. Closing SWl and SW2 
together is not permitted because the 
power supply source for tlie circuit will 
be shorted out (i.e. +5-5 = OV). Tliis 
design scheme is better than the first 
one but its main drawback is its manual 
mode of operation. A human interface 
of some sort must be utilized in manual- 
ly opening and closing switches 1 or 2. 
The solution to this problem is to use 
electromechanical relays. Simply ex- 
plained, with the coil of the relay ener- 
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Slorl/Stop Control For A DC Motor 

(o) Switch Open; No I motor is stopped 

(b) Switch Closed: 1^^ flows, motor rotates 
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gized the contacts switch from normal- 
ly open to closed contacts automat- 
ically. This feature of automatic switch- 
ing ties into the design concept of intel- 
ligent machines. The main objective of 
an intelligent machine is to allow the 
system to make a decisive response 
based on the information it has obtained 



from the environment. Fig. 3 shows a 
bidirectional control circuit using 
electro-mechanical relays. 

Universal Controller 
Components 

Now that we have a basic under- 
standing of how a dc motor can be con- 
trolled in terms of motor shaft direction 
(forward/reverse), we have the knowl- 
edge to build a motor drive circuit 
which can be applied to any device or 
machine that needs to change direction 
or motion. A Universal Controller is 
basically a modified circuit of what was 


discussed in Fig. 3. Fig. 4 shows the 
basic circuit of the Universal Controller 
for dc motors. The circuit in Fig. 4 
operates as follows: With no input volt- 
age applied at pt. 1 , VB 1 is OV. Collec- 
tor to Emitter Current (ICE) is also 0, 
therefore, K1 is not energized; the 
motor (Ml) will be in a non-rotating 
state. Upon voltage being applied at 
pt. 1 (VIN .7 V) ICE is generated thereby 
energizing Kl. The contacts of K1 will 
switch from N.O. (normally open) to 


closed contacts allowing la to flow. 
With la flowing, the motor’s rotor 
rotates and motion is thereby induced. 
If an input voltage is applied at pt. 2, 
circuit operation is the same 
except the motor’s shaft will 
rotate in the opposite direc- 
tion. Diodes D1 and D2 are 
used to suppress inductive 
spikes generated by the ener- 
gization/de-energization of 
the relay coils. If input vol- 
tages are applied to pts 1 and 
2 simultaneously, relay con- 
tacts Kl and K2 will short out 
the power supply. Therefore, 
applying voltages at both Q1 
and Q2 BASES are not allowed. If 
higher rated motors are required, the 
contacts for Kl and K2 should be rated 
accordingly to handle this voltage 
value. As mentioned previously, this 
circuit can be applied to any device or 
machine that requires motion. 

Introduction To 
Intelligent Machine 
Design 

An intelligent machine is a device or 
system capable of making decisive 
responses based on the data obtain from 
the environment. The decision-making 
response is based upon a software/|LiP 
(microprocessor) elements system 
which obtains data from its sensor(s) 
and processes this information to 
produce the corresponding out- 
put. Some machines may have 
the ability to make decisions 
based on the data obtained from 
the environment but may not pos- 
sess the software/|iP elements. 
The reason for these machines 
being able to make decisive 
responses is due to the circuit 
configuration and logic incor- 
porated into the system. The fol- 
lowing example will give a 
hands-on approach in designing and 
developing an intelligent machine 
using the Universal Controller as the 
main motor drive mechanism and 
without the use of software/|iP ele- 
ments. 

A Toy Robot Walker 

The objective of this project is to 
develop a motorized walker that upon 
detecting light will initiate motion 


either in the forward or reverse direc- 
tion. In this project, the ROBOTIX® 
Construction Set made by Milton Brad- 
ley will be used in constructing this 


machine. Although the ROBOTIX 
Construction Set was used, the techni- 
ques presented here can be applied to 
other motorized construction sets as 
well. The ROBOTIX Construction Set 
consists of 4 motors, a remote control 
console and an assortment of plastic 
couplings, beams and wheels. With the 
number of parts available, a 4-axis 
robot can be constructed and, with the 
use of a personal computer and 
software, the machine can be 
programmed to perform manipulative 
tasks. The Light Detection Circuit for 
the walker is shown in Fig. 5. The cir- 
cuit operates in the same manner that 
was described under the Universal Con- 
troller Components Section. The CdS 
(Cadmium Sulphide) or photocells 
along with the IK resistors form volt- 
age dividers which provide input vol- 
tages to the bases of the NPN transistors 
Q1 and Q2. With light present on Rl, 
the walker moves forward and with 
light on R4 the machine moves back- 
ward. As discussed earlier, the 
photocell sensors pick up the data (i.e. 
light) and send this information to the 
Universal Controller. The Controller 
then makes the decision either to move 
forward or backwards based on this 
data; therefore a simple intelligent 
machine has been created. 

Construction Notes 

The circuit in Fig. 5 was built on a 
solderless breadboard and circuit 
operation validated. The photocells 
were separated “x” inches apart so that 
the beam of light would not energize 
both Kl and K2 relays at the same time. 
For best results, cardboard tubing 
placed over both photocells will im- 

see Controller, 
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Coming Events 


Event; Mississauga BusinessShow 

Description: The Mississauga Business Show is Canada’s 

largestbusiness services, equipment and supply 
show. ThcKnas J. Sockett, Show Manager with 
ECM Exhibidcx) & Confaence Managemait 
Ltd., says, “This year’s dieme, ‘10 Years of 
Growing Success’, is appropiate for many 
reasrais. A lot has h^ipened over the last 10 
years, forcommunitiesandbusinessesaswellas 
theshowitsetf. The MississaugaBusiness Show 
has undergone a transformation, having grown 
fioma local trade show to an international event 
that attracts exhibitors and attendees fiom 
CanadaandthellnitedStates. 

“This year’s feature areas will be a tribute to the 
phenomenal growth and change tha has hap- 
pened over that time.” he adds. “And we’re 
encouraging exhibitors to become actively in- 
volved in promoting our theme, jpbr most ex- 
hibitors, tire nostalgic approach to the 1991 
event can provide a unique opportunity to add a 
new dimensifflt to their displays. By displaying 
productsand/or memorabilia from lOyeareago, 
they can attract even more visitors than ever 
before.Everyoneisinta-estedinseeingjusthow 
much businesses and smices have changed in 
such a short space of time, and wifli the active 
involvemait of all the exhibitors, we can make 
this oneof the mostdynamicandexcitingshows 
ever. This excitement will tramlate into a more 
productiveandprofitableeventforeveryone.” 

Date&Piace: April 10 & 11, 1991, International Centre, 

Toronto, Ontario 

Contact: ECM at Tel: (416) 274-5505 Pax: (416) 274- 

,0060 

Event; Skills Canada 1991 Ontario SkOls Comped- 

tions 

D^arlption: The best of Ontario’s technical and trades sm- 

dents fiom hi^ schools and community col- 
leges across the province will be honing their 
skills fOTthe Skills Canada 1991 Ontario Sldlls 
Competitions in May. The second annual 
provincial competitions will draw some of the 
moa promising technical students from both 
secondary schools and colleges, competing in 
dieirtrade areas. These trades irreludecategories 
such as. Electronics Techndogy, Residential 


Wiring, Environmental Controls and Automo- 
tive Service Technology. The competitions, 
which are expected to draw more that 200 
students from 20 boards of education and nine 
colleges, as well as lots of visitors, will be held at 
Mohawk College’s Sloney Creek campus in 
StoneyCreeknear Hamilton onMay lOandll. 
The competitors are assigned aptoject, a task or 
even in some cases, a problem and in a given 
time fiame have to produce the end project or 
rqtair. Ihthe 190competitions,farexample,the 
wiring competitors were required to do a timed 
installation of residential wiring. The judging is 
done by representatives fiom business, industry 


The provincial Skills Competitions recognize 
students from participating schools who 
demcmstrate their technical and leadership skills 
in different subject disciplines in a supervised, 
Iriendlyandcompetitiveenvironmmt 
There will be 20 events, including a number at 
the post-secondary level. Everyone is welcome 
tovisitandobservethecompetiticms. 

Skills Canada is a national, voluntary associa- 
tion with members fiom business and industry, 
labouroiganizaticKis.educators and students. Its 
mission is to champion and stimulate the 
development of excellent technological and 
leadership skills in Canadian youth, to 
strengthen our competifive edge in the gldjal 
marketplace. 

Date&Hace: Mohawk College’s Stoney Creek campus in 

StoneyQ-eeknearHamiltononlvfey lOand 11. 

Crmtact: Bob Connors, Executive Director, Skills 

Canada Tel: (705) 734-9170 Fax; (705) 734- 
1448 

Event: INTELECT International Electrical Con- 

ference&Exhibitirsi 

Description: INTELECT is Canada’s first interaatic«tal, 

multi-faceted electrical conferenvre and show 
for seniOT specifiers and buyers of electrical 
equipnent Technical and business conferences 

will offer the latest in technologic^ develop- 
ments and practices. Wfejor electrical manufac- 
turers and suprliers will have the cxp^ on 
hand to demonstrate all aqrects of electrical 
productsandservices. 
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Date&Place; 

Contact: 

Event: 

Description: 


Date&Place: 

C(mtact: 


Event: 

Description: 


■H 


June 10, 1 1, & 12, 1991, Meiio Toronto Con- 
ventic«Centre,Tc«)nio,Ontario 

Kerrwil Show &COTferenceGroup,395 Math- 
esonBlvd, East, Mississauga, OntarioL4Z2H2 
Tel:(416) 890-1846 Fax:(416)890-5769. 

ICFA ’91 International Confeience and Ex- 
hibitsonFailureAnalysis 

Co-spcmsored by ASM Internatiemal and the 
ASMMontrealChapter,ICFA ’91 willfocuson 
all stepsoftirefailureanalysisprocess including 
thecTOticalandpracticalaspects. 

CallFerPapers: 

Technical presentations are sought on the sub- 
ject of failure analysis in the following areas: 
fiacture mechanics; novel and unusual techni- 
ques; applications in the aircraft, transportation, 
and petrochemical industries; non-metallic and 
composite materials; l^al aspects; fiactog- 
raphy; applied testing; large structures; 
electronic devices; and surgical implants. Case 
studiespre^tedattheconferenc«willexamine 
a vari^ of components, products, and systems 
involvedinthesefields. 

Also featured during ICFA ’91 will be exhibits 
aimed toward materials engineers, scientists, 
and metallurgical and chemical engineers in- 
volved in the areas of electron microsccpes: 
SEM, STEM,TEM, Scanning Tunnelling, and 
Digital; X-Ray Analyzers: wavelength, rateigy, 
and auger, image analyzers; tools for 
microanalysis; P.C. software for image 
analysis, laboratory management; generd 
metdlographic equipment; optical micro- 
scopes; andetchingequipmentandchemicals. 

July8-ll, 1991inMontreal,Quebec 

ASMMember/CustomerServiceCenter,ASM 
International, Materials Park, Olio 44073 Tel: 
(216)338-5151Fax:(216)338-4634. 
Abstractsof3(X) words should be sent before 1 
February 1991 to Eugen Abiaraovici, Section 
Chief, Materials and Processes Engineering 
Laboratory, Canadair Aerospace, Bombardier 
Inc., P.O. Box 6087, Station A, Mtmtreal, 
Quebec H3C 3G9 Tel: (514) 744-1511 Fax; 
(514)744-6586 

NetWorld91 

NetWorld is an international networicing and 
connectivity trade show servicing the purchas- 
ing, educational and marketing needs of the 
industry. Networld returns to Boston for its third 
engagement, with a larger exhibit floor and 
extended Seminar Seiies.NefWotld91 Boston 


willfeatureatleast300exhibilorsandmore than 
20,000 attendees. Attendees include trade 
resellers, network communications managers, 
MIS/DP directcffs, engineers of technical ser- 
vices, data communications planners, systems 
analysts, and consultants. NetWorld wift again 
offer intensive, all-day tutorials on February 1 1 
— - instructional sessiems frcMn networicing ex- 
perts 

Date&Place: February 12-14, 1991, John B. HynesConven- 

ti(MiCenter,BostonMassachusetts 

Contact: Bruno Blenheim, Inc., Trade Show Manage- 

ment, 385 Sylvan Ave., Englewood Cliffs, M 
07632 Tel: (201) 569-8542 Fax: (201) 5#- 
6375 

Event: NEMDE’91 

Description: NEMDE ’91 is the first pure electronic 

manufacturing confiaence to be held in the 
Midwest, The new program will be held in 
conjunction with the first National Electronic 
Manufacturing and Design Exposition — 
NEMDE’91. 

Show Manager, Michele Filippi explains the 
positioning of this new progran, “Our NEP- 
CON events have provirMcomplete electronic 
manufxturing conferences at the Wea and 
East coasts for over 28 years; now we are 
bringing a pure electronic manufacturing con- 
ference to theMidwest market” 

The Conference Program which has been 
develqted by NEPCON Conference Manager 
MikeCritser, will include 14 technical sessions, 
12 workshcps,and 8 professionaiadvancement 
i courses. Featured ^ssions will include Design 
For Thertml Management presented by John 
Lau of Hewlett Packard, Functional Test 
chaired by Ken Jcbnson of ASTE, Irifrared 

conducted by 

PWlZarrow of Vitronics Coporation, andSar- 
face Momt Soldering and Ckamng for the 
1990’ s An Update ptesaited by renowned in- 
dustry consultantHowardManko. 

Date& Pbce: Apil 8-1 1, 199 1 atM:ConnickPlace,Chicago, 

IlHnois 

Contact: Michael Critser, Conference Manager, at Cah- 

ners Expositioj Group, 1 350 EastTouhy Ave., 
DesPlaines,Illinois60018 Tel: (708)299-931 1 
Fax: (708) 635-1571. Fa- information about 
attending and/a exhibiting at NEMDE ’91, 
please contact Michele Filippi, Show Manager, 
atthesameaddressandphone. O 


Hi 
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Industry News 


Firm Wins $2 
Million Contract 
to Monitor 
Noise at 
Toronto Airport 

MISSISSAUGA — Bruel & 
Kjaer Canada Limited of 
Pointe Claire Quebec has 
been awarded a contract 
worth almost $2 million to 
provide Lester B. Pearson 
International Airport with 
one of the most advanced 
noise monitoring systems in 
existence. The monitoring 
system consists of 
microphones strategically 
located around the airport 
linked with a series of 
sophisticated noise 

analyzers which store data 
on each sound event. The 
equipment is designed so 
that it can operate under vir- 
tually any weather condi- 
tions. Once this data is 
analyzed by computer, air- 
port officials can determine 
just which flight patterns 
should be established to pro- 
vide the least amount of dis- 
ruption to people in the 
vicinity. “By taking tliis 
step, the airport authorities 
have shown they have a very 
real concern for the residents 
of the area and intend to do 
everything possible to mini- 
mize any discomfort caused 
by airport noise,” says 
Andrew McKee, president 
of the Canadian company. 
“The approach has worked 
well in other parts of the 
world and we have every ex- 
pectation that it will be a 
great success in Canada’s 
busiest airport.” 


Bruel & Kjaer Canada has 
provided similar systems to 
airports in Calgary, Edmon- 
ton and Vancouver. How- 
ever, the Toronto system is 
by far the largest ever in- 
stalled in Canada. For more 
information contact: 

Andrew McKee, Bruel & 
Kjaer Canada Ltd., 90 
Leacock Road, Pointe 
Claire, Quebec H9R IHl 
Tel: (514) 695-8225. 

Hong Kong’s 
‘Silicon VsHley’ 
Unveiled 

Motorola’s New Silicon 
Harbour Center Demon- 
strates Confidence In Hong 
Kong 

Motorola Semiconductors 
HK Ltd. officially opened its 
high-tech electronics design 
and manufacturing center in 
Hong Kong today (Dec. 4), 
and it is Hong Kong’s 
answer to the world famous 
Silicon Valley. “Motorola 
has taken Hong Kong 
another step forward in 
electronics technology,” 
said Hong Kong’s Chief 
Secretary, Sir David Ford, at 
the ribbon cutting ceremony 
today. 

Silicon Harbour Center 
clearly demonstrates 

Motorola’s confidence in 
Hong Kong as a place where 
high-technology manufac- 
turing can grow and thrive, 
said Sir David. 

Motorola’s highly 

automated 326,000-square 
foot, tliree-story Silicon 
Harbour Center was built to 
service electronics manufac- 
turers throughout the Asia 
Pacific Region. 


The facility, located at the 
Taipo Industrial Estate in the 
New Territories section of 
Hong Kong on the mainland, 
contains Motorola’s Asia 
Pacific headquarters and in- 
tegrated circuit design and 
manufacturing centers for 
state-of-the-art semiconduc- 
tors such as ASIC, BiPolar 
and MOS integrated circuits. 

Silicon Harbour Center 
will design and manufacture 
a wide range of leading edge 
semiconductors, using the 
latest computer-aided 
design/computer-aided 
manufacturing/computer-in 
tegrated manufacturing 
(CAD/CAM/CIM) technol- 
ogy. 

Tlie high density dynamic 
RAM memories, complex 
applications specific circuits 
(ASIC) and BiMOS and 
bipolar integrated circuits 
produced at Silicon Harbour 
Center will give the regional 
electronics industry a much- 
needed boost. 

Tlie multi-million-doll ar 
project is a calculated at- 
tempt to duplicate the un- 
precedented success of 
California’s Silicon Valley 
in the Asia Pacific Region, 
according to the driving 
force behind Silicon Har- 
bour Center, Mr. C.D. Tam 
Corporate Vice President 
and General Manager of 
Motorola’s Asia Pacific 
Division. 

“The world has all ready 
seen what happens when a 
number of higlily creative 
minds gather together in an 
area like Silicon Valley,” 
Mr. Tam said. “We felt that 
the same excellent results 


could be generated if a 
similar project was started 
in an Asia Pacific region 
which houses some of the 
world ’ s most dyn am ic 
minds and economies.” Mr. 
Tam said the design and 
manufacturing technologies 
used in Silicon Harbour 
Center are one generation 
aliead of similar facilities in 
the United States and 
Europe." “The emphasis is 
on producing high-quality 
semiconductors of increas- 
ing complexity in the 
shortest possible cycle 
time,” Mr. Tam said, “thus 
helping the local and 
regional electronics majiu- 
facturers in particular move 
into the ciurent generation 
of modem circuitiy ajid 
product miniaturization.” 
Hong Kong was chosen as 
the site for the Silicon Har- 
bour Center because of its 
abundance of technical 
talent, excellent telecom- 
munications links with the 
rest of the region and its 
strategic location as the 
gateway to China. “From 
Hong Kong, Motorola can 
reach out to an Asia Pacific 
network that stretches from 
Korea in the north to Mel- 
bourne in the south from 
Penang in the west to 
Manila in the east,” Mr. 
Tam said. “The Asia Pacific 
region is currently the 
fastest growing area in the 
world for chip consumption 
with an almost insatiable 
demand for semiconductors 
of all shapes and sizes.” Mr. 
Tam noted that although a 
worldwide recession ap- 
pears likely during the next 
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couple of years, the Asia 
Pacific region is still 
generally expected to over- 
take Europe as a semicon- 
ductor mai'ket by the middle 
of the decade." “Translated 
into U.S.-dollar terms, that 
means electronic manufac- 
turers throughout Asia and 
the Pacific will be buying 
some US$14 billion worth 
of product by 1995,” Mr. 
Tam said. “Much of this 
phenomenal output will be 
swallowed by the four 
dragons — Hong Kong, 
Taiwan, Singapore and 
South Korea — whose 
meteoric rise to wealth and 
prosperity has fuelled the 
region’s dynamic growth.” 
Tlie four dragons remain the 
key to markets which will 
see the most explosive ex- 
pansion as they begin to 
move into higher-end, lead- 
ing-edge products that chal- 
lenge the traditional leader- 
ship role of the U.S. and 
Europe, according to 
Motorola. “Tliis, in turn, will 
mean that lesser-developed 
areas such as Thailand and 
Malaysia will gradually as- 
sume the task of assembling 
the lower-end items,” said 
Mr. Tam. “China, too, has a 
large role to play in the fu- 
tuie development of the 
regional electronics in- 
dustry, though it will only 
begin to achieve its immense 
potential as an international 
manufacturing and produc- 
tion center toward the end of 
the century.” Sir David said 
Motorola decided to set up 
its Silicon Harbour Center in 
Hong Kong because of the 
teiritory’s attractive central 
position with respect to 
other semiconductor cus- 
tomers in the Asia Pacific 
region, the availability of 
teclinically-skilled staff and 
the territory’s proximity to a 
potentially enormous China 
mai'ket. “Tliese same factors 
have influenced many over- 
seas investors to come to 
Hong Kong,” Sir David said. 


“Hong Kong’s geographical 
location, its free trade and 
free enterprise policy, its 
hard-working and efficient 
labour force, its low taxation 
rate, and its excellent com- 
munications network are 
constantly cited by overseas 
investors as Hong Kong’s 
attractions as a manufactur- 
ing base.” The Asia Pacific 
region is considered one of 
the world’s fastest growing 
electronics production areas 
with Hong Kong, South 
Korea, Singapore and 
Taiwan in particular show- 
ing growth over the past few 
years. “Growing demands 
for perfect quality, on-time 
delivery, JIT (just-in-time) 
product supply and fast turn- 
around of custom or ASIC 
designs make the Silicon 
Harbour Center concept a 
viable proposition,” Mr. 
Tam said. “Motorola is con- 
fident that the Silicon Har- 
bour Center will make a 
direct contribution to local 
and regional electronic in- 
dustries by providing the 
vei'y latest semiconductor 
technology for its customers 
tliroughout the Asia Pacific 
area,” he said. 

NRC Creates 
New Science 
and Engineering 
Training 
Program for 
Women 

OTTAWA (Nov. 29, 1990) 
— Tlie National Research 
Council today announced 
the creation of a new train- 
ing program to encourage 
Canadian women to pursue 
careers in science and en- 
gineering, Details of the 
NRC Training Program for 
Women in Science and En- 
gineering were provided at a 
news conference by NRC 
president Dr. Piene Peiron, 
and Tlie Honourable Mary 
Collins, Minister Respon- 
sible for the Status of 


Women, Under the program, 
NRC will provide both 
financial assistance and 
career-related training to 
promising women enroled in 
undergraduate studies in 
science and engineering at 
Canadian universities. 
Chosen candidates will par- 
ticipate in the program for 
tliree years. They will 
receive $10,000 in tlie first 
year, $12,000 in the second, 
and $15,000 in the third. 
Each year, a minimum of 25 
first-year applicants will be 
added to the program. NRC 
would thus have a comple- 
ment of at least 75 students 
enroled in the program by 
the third year. This number 
could be expanded as avail- 
able resources permit. 
Priority will go to students 
enroled in disciplines, such 
as physics, mathematics, and 
engineering, in which 
women have traditionally 
been under-represented. The 
NRC program is intended to 
stimulate the interest of 
women in research, assist 
them in pursuing their 
studies at the undergraduate 
level, and encourage them to 
obtain advanced degrees in 
science and engineering. 
NRC’s plans have received 
enthusiastic support from 
both the Minister Respon- 
sible for the Status of 
Women, and the Honourable 
William Winegard, Minister 
for Science. “Studies show 
women as significantly 
under-represented both in 
enrolments and among 
graduates in most scientific 
and engineering dis- 
ciplines”, explains Mrs. Col- 
lins. 

“Further, Canada is facing 
a shortage of qualified re- 
searchers in many of these 
fields,” says Dr. Winegard. 
“Increasing the number of 
women reseaichers makes a 
lot of sense and is a key part 
of the solution.” 

“Through this program, 
NRC will use its unique 


facilities and world class ex- 
pertise to help meet 
Canada’s needs for highly 
qualified personnel,” adds 
Dr. Peiron. “1 am very 
pleased that we are launch- 
ing this training program in 
conjunction with NRC’s 
75th anniversary celebra- 
tions next yeai'.” 

A call for nominations to 
the program will go out to 
universities and CEGEP’s 
in December, 1990. Poten- 
tial candidates apply 
through their university in 
their first year of under- 
graduate studies (last year of 
CEGEP in Quebec). The in- 
stitutions will infomi NRC 
of their nominations by 
February, 1991. An NRC 
Committee will make the 
selection and announce suc- 
cessful candidates by May, 
with training beginning in 
September, 1991. An NRC 
Research Officer will be as- 
signed as supeiwisor or 
sponsor for each student in 
the program. Tliis super- 
visor will act as a mentor to 
provide advice and 
guidance during their stay 
with NRC. Students will be 
hired as employees of NRC 
for the duration of their stay 
in the program. For pai't of 
the year, students will be 
full-time at a university. 
During the summer, or for a 
coop temi, students will be 
at NRC or with an NRC 
pai'tner on a career-related 
work assignment. The NRC 
Training Program for 
Women in Science and En- 
gineering is an integral part 
of NRC’s commitment to do 
its part in training the highly 
skilled scientific and en- 
gineering workforce 

Canada needs. This com- 
mitment is an important 
thioist of NRC’s new long- 
I'ciJige plan (1990-95). 

The National Research 
Council, Canada’s leading 
research and development 
agency, provides a com- 
prehensive network of ser- 
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vices, facilities, technology 
transfer programs, and col- 
laborative research oppor- 
tunities in support of 
Canadian science and in- 
dustry. Drawing on the 
scientific and technical ex- 
pertise of its multidiscipli- 
nary laboratories across the 
country, NRC helps 
Canadian firms develop and 
maintain high standards of 
excellence and international 
competitiveness. For more 
information contact Patricia 
Montreuil, Information Ser- 
vices (613) 993-4848 

INTER COMM 90 
Gets Top Marks 

VANCOUVER: INTER 

COMM 90, the first Interna- 
tional Congress and Exhibi- 
tion on Global Telecom- 
munications, was an over- 
whelming success with in- 
dustry researchers, govern- 
ment officials, PTT repre- 
sentatives, and manufac- 
turers. Officially opened by 
Prime Minister Brian Mul- 
roney, INTER COMM 90 
occupied the Vancouver 
Trade & Convention Centre 
from October 23 - 26. 

The international exhibi- 
tion drew over 5,000 visitors 
and featured 162 companies. 
Boasting an impressive 
roster of international guest 
speakers, the congress por- 
tion attracted more than 700 
delegates to 32 sessions ex- 
ploring topics ranging from 
networking and technologi- 
cal advances to regional and 
global telecommunications 
policy. 

Y. IidaofNEC,said, “We 
were really impressed that 
there were so many more in- 
ternational buyers here than 
we had expected and we 
were able to make contacts 
with systems designers and 
commercial buyers in Latin 
America, Africa — 

throughout the world. 
INTER COMM 90 was very 


effective for us. WeTl be 
back in ’92.” 

Maureen St. John of 
Newbridge Networks added, 
“The show was fantastic. 
The quality of buyers was 
great; there were lots of 
high-level people... There 
was definitely international 
interest here.” Given the 
response from congress and 
exhibition attendees, INTER 
COMM organizers have al- 
ready laid in the groundwork 
for the next international 
congress and exhibition in 
Vancouver Oct. 27 - 30, 
1992. Project Manager 
Kathie Moseley said, 
“INTER COMM 92 will 
continue to keep up the 
dialogue and monitor this 
fast changing industry. The 
next show will see an ex- 
panded range of topics for 
the international congress 
and an increased emphasis 
on attracting more interna- 
tional buyers to the exhibi- 
tion.” 

Exhibitor Sandra Perrin of 
Redcom noted, “This show 
had good quality people 
throughout. It was well or- 
ganized and the staff 
cooperative. INTER 

COMM 92? We’ll be back!” 

Inmarsat-2 
Satellite Up .. 

And Running 

Inmarsat-2, the new com- 
mercial global mobile com- 
munications satellite, 
launched from Cape 
Canaveral, Florida on Oc- 
tober 30, is now in geosta- 
tionary orbit with all sys- 
tems operating normally. In 
fact, early operations on the 
satellite have gone so well, 
that command of the 
spacecraft was handed over 
from the Centre National d’- 
Etudes Spatiales (CNES) in 
Toulouse, France to 
Inmarsat’ s satellite control- 
lers ahead of schedule. 
CNES performed the initial 
manoeuvres and checks on 


the satellite using a chain of 
telemetry, tracking and com- 
mand stations around the 
world. 

The satellite, the first 
designed and built specifi- 
cally to provide commercial 
mobile communications ser- 
vices for ships at sea, aircraft 
in flight and land mobile 
users, was built by an inter- 
national consortium headed 
by British Aerospace and 
launched aboard a Delta II 
rocket. 

On Tuesday, November 
13, the satellite’s com- 
munications payload was 
turned on, and the first sig- 
nals sent and received via 
the satellite’s two 
transponders. Testing of the 
communications payload 
will continue for the next 
couple of weeks. 

Immediately following 
the launch, the satellite’s 
apogee engine was fired 
three times, placing it 
precisely in its predicted 
geostationary orbit. 

Other manoeuvres suc- 
cessfully completed include 
activating the satellite’s 
momentum wheel, which is 
one of the mechanisms to 
provide the spacecraft’s 
three-axis stabilization. 

“After a perfect launch, 
the satellite and Inmarsat’s 
ground systems have been 
performing flawlessly,” said 
Ahmad Ghais, director of 
Engineering and Operations 
for Inmarsat “We expect to 
have the satellite ready for 
service by mid-December, 
well ahead of the Christmas 
rush in communications.” 
Ghais also said that the 
precision with which the 
satellite manoeuvres had 
been performed may lead to 
some fuel savings and a 
lengthening in the satellite’s 
serviceable lifetime. 

The range of services of- 
fered by Inmarsat, the Lon- 
don-based 62 member 
country international co- 
operative, includes tele- 


phone, facsimile, electronic 
mail, telex, data and posi- 
tion reporting and fleet 
management, as well as dis- 
tress and safety communica- 
tions, for maritime, 
aeronautical and land 
mobile customers. In 
another first for Inmarsat 
this month, Inmarsat ap- 
proved the world’s first 
commercial satellite 

telephone installation 
aboard an aircraft, a 
Gulfstream IV business Jet. 
The Inmarsat system will 
support telephone, facsimile 
and data services for pas- 
senger, operational and air 
traffic control communica- 
tions for commercial and 
corporate aircraft by the end 
of this year. The Inmarsat-2 
satellite will provide com- 
munications in the frequen- 
cies specifically set aside for 
aeronautical safely com- 
munications. “Inmarsat-2 
will enable us to broaden the 
range of services, including 
communications to even 
smaller hand portable ter- 
minals, and hopefully, con- 
tinue to reduce communica- 
tions costs,” said Olof 
Lundberg, Director General 
of Inmarsat. 

After completion of the 
in-orbit tests, Inmarsat-2 
will be drifted eastwards to 
be placed on station at 64.5 
degrees east over the Indian 
Ocean, greatly boosting the 
amount of mobile com- 
munications capacity avail- 
able in that region, which 
extends from the west coast 
of Africa to central 
Australia. With a capacity 
of approximately 250 simul- 
taneous telephone circuits, 
Inmarsat-2 is about six 
times more powerful than 
the Intelsat V Maritime 
Communications Subsys- 
tem that it replaces. 

The second Inmarsat-2, 
due for launch in February 
1991 aboard another Delta 
II launcher, will be placed 
over the Atlantic Ocean East 
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region. The third and fourth 
satellites in the series will be 
launched by Ariane from 
Kourou, French Guiana, and 
will be located over the 
Pacific and Atlantic Ocean 
West coverage regions. In- 
marsat is currently negotiat- 
ing with GE Astro for its 
third generation of even 
more powerful satellites, to 
be launched in 1994-1995. 
For further information, 
please contact: Elizabeth 
Hess, Inmarsat, +44 71 387- 
9089. 

SME To Stage 
Student 

Robotics/Automa 
tion Contest 

DEARBORN, Michigan — 
Robotics International of the 


Society of Manufacturing 
Engineers (RI/SME) an- 
nounces its Fifth Annual 
Student Robotics/Automat- 
ion Contest to be held Sun- 
day, April 28, 1991. The 
event will be hosted by 
Western Michigan Univer- 
sity in Kalamazoo, 
Michigan. 

The largest of such com- 
petitions held in North 
America, this event is ex- 
pected to draw over 30 
schools from throughout the 
USA and Canada. Junior and 
Senior High Schools, Com- 
munity Colleges, and 
Universities all compete in 
this nationally recognized 
contest. “The robotics con- 
test is designed to compli- 
ment classroom instruction 
by giving students the op- 
portunity to apply classroom 


knowledge in problem-solv- 
ing and competitive situa- 
tions,” says Thomas J. 
Meravi, RI/SME’s Contest 
Chairman and Associate 
Professor of Industry and 
Technology at Northern 
Michigan University, Mar- 
quette, Michigan. 

The public is invited to at- 
tend an open viewing ses- 
sion of the student contest 
entries between 1:00 p.m. 
and 4:00 p.m. on April 28. 

Robotics International of 
the Society of Manufactur- 
ing Engineers (RI/SME), 
founded in 1980, is the 
largest individual member 
association which leads in 
the generation and exchange 
of information in robotics to 
advance the technology for 
improved productivity and 
quality of life. 


RI/SME is both applica- 
tions and research oriented 
and is involved in all phases 
of robotics research, design, 
application, installation, 
human factors, and educa- 
tion and training related to 
robotics. SME is an interna- 
tional professional society 
dedicated to advancing 
scientific knowledge in the 
field of manufacturing en- 
gineering and management. 
Founded in 1932, SME has 
80,000 members in 72 
countries and sponsors over 
300 senior chapters and 200 
student chapters worldwide. 
For more information con- 
tact: SME, One SME Drive, 
P.O. Box 930, Dearborn, 
Michigan 48121-0930 Tel: 
(313) 271-1500 Fax: (313) 
271-2861. □ 
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NEW RELEASES 


BP 265: MORE ADVANCED 
USES OF IRE MULTIMETER $11.80 

This book is charily intended as a fd- 
low-i^ to BP239, and also should be of 
value to anyone who already understands 
the basics of voltage testing and single 
component testing. 

BP 261 : A CONCISE INTRODUCTION 
TO LOTUS 1-2-3 $11.80 


If you are a PC user and want to get to 
grips with lotus 1-2-3, then this oook will 
teach you how to dojust that in the 
shortest and most efi^ve way. 


BP 248: TEST EQUIPMENT 
CONSTRUCTION $11.80 

This book describes in detail how to con- 


straa some simple and inexpensive, but 
extremely useful, pieces of test equipment 


BP 245: DIGITAL AUDIO 
PROJECTS $11.80 

This book takes a look at the basic prin- 
ciples involved in converting an audio sig- 
rm into digital form and then converting it 
bade to an analogue si^ial again. It also 
contains practied circuits for constnictors 
to build and experiment with. 


BP 251: COMPUTER 
HOBBYISTS HANDBOOK $23.80 

This book provides a range of useful refer- 
ence material in a single source so that it 
can be quiddy and easily located. The 


and their register sets; interfacing serial, 
parallel, monitor, games and Midi ports; 
numbering systems; Midi codes; operating 
systems and oon^ler graphics. 


BP 247: MORE ADVANCED 
MIDI PROJECTS $11.80 

This book includes circuits for a MIDI in- 
dicator, THRU box, merge unit, code gen- 
erator, pedal, programmer, chaimeliser 
and aii^yser. 


BP 260: A CONCISE 
INTRODUCTION TO OS/2 $11.80 

This book is for the multitaskine PC user 
that wants to get the most out of their com- 
puter in effidency and productivity. 


BP 264: A CONCISE ADVANCED 
USER’S GUIDETO MS-DOS $11.80 

This book is for the PC user that is looking 
for ways to in^>rove their system’s ef- 
fidency and productivity, wWle learning 
something new. 


BP 256: AN INTRODUCTION TO 
LOUDSPEAKERS AND 
ENCLOSURE DESIGN $11.80 


This book explores maiiy types of 
enclosures and drive units. Crossover units 
are also explained, the various types, how 
they woik, the distortions they produce 
and how to avoid them. 


246: MUSICAL APPUCATTONS 
OF THE ATARI STs $15.00 

A wide selection of topics is covered, in- 
duding the internal sound chip, MIDI, ap- 
plications programs such as sequencing 
and score writing, etc. Simple but usenu 
add-on projects and MIDI programming. 

BP240: REMOTE CONTROL 
HANDBOOK $12.00 

Includes remote control systems, trans- 
mission links, digital electronics, met- 
hods of control, coders, decoders, etc. 


BP111: AUDIO $14.00 

Offers a wide range of material is covered 
from analysis of the sound wave, mech- 
anism of hearing, acoustics, micro{^ones 
and loudspeakers, amplifiers, and mag- 
netic disc recording. 

BP239: GETTING THE MOST FROM 
YOUR MULTIMETER $9.00 

This bode is aimed at beginners and those 
of limited experience of dectronics. Using 
the simple component and circuit testing 
techniques in tlus book the reader should 
be able to confidently tackle servicing of 
most dectronic projects. 


BP53: PRACTICAL ELECTRONIC 
CALCULATIONS AND 
FORMULAE $11.75 

A book that bridges the gap between com- 


licatedtechmcal theory and the cut and 
try" method. A good reference book. 

BP174: MORE ADVANCED ELEC- 
TRONIC MUSIC PROJECTS $12.00 

Complementing Book PB74, "Electronic 
Music Prdects , BP 174 provides projects, 
such as a uanger, a j^ser, mira-cnonis 
and ring modulators, percussion synths, 
etc. Eadi project has an Introduction cir- 
cuit diagram and constractional notes. 

BP113: 30 SOLDERLESS BREAD- 
BOARD PROJECTS -BOOK 2 $9.00 
R A Penfold 

A companion to BP107. Describes a 
variety of projects that can be built on 
plug-m breadboards using CMOS logic 
IC’s. Each project contains a schem- 
atics, parts list and operational notes. 

BP150: AN INTRO TO PROGRAM- 
MING THE SINCLAIR QL $7£0 

Helps the reader make the best use of 
the Sinclair QL’s almost unlimited 
range of features. Complements the 
manufacturer’s handbook. 

BP192: MORE ADVANCED POWER 
SUPPLY PROJECTS $8.00 

Robert Penfold. 

A conpanion to BP76, this book covers 
switched mode supplies, precision 
regulators, tracking regiriators, computer- 
controlled supplies, etc. 

BP222: SOUD STATE SHORT WIVE 
RECEIVER FOR BEGINNERS $7.80 
R A Penfold 

In this book, R. A. Penfold has designed 
and developed several modem solid state 
short wave receiver circuits that will give 
a fririy high level of performance, despite 
the fact thk they use only relatively few 
and inexpensive components. 

BP197: INTRODUCTION TO 
THEAMSTRADPCs $20.00 

The Amstrad PC is an MS- DOS com- 
puter for general and business use. This 
bode explains all you need to know to 
start cornputing. 

BP48: ELECTRONIC PROJECTS 
FOR BEGINNERS $7.80 

F.a Rayer, T. Eng. (CB), Assoc.lERE 

In this book, the newcomer to elec- 
tronics will find a wide range of easily 
made projects. Also, there are a con- 
siderable number of actual components 
and wiring layouts, to aid the beginner. 

BP135: SECRETS OF THE 
COMMODORE 64 $5£5 

This book is intended as a beginner’s 
guide to the Commodore 64. 

BP155: INTERNATIONAL RADIO 
STATIONS GUIDE $9.00 

An invaluable aid in helping all those 
who have a radio receiver to obtain the 
maximum entertainment value and en- 
joyment from their sets. 

BP130: MICRO INTERFAQNG 
aRCUITS— BOOK1 $9.00 

Aimed at those who have some pre- 
vious knowledge of electronics, but riot 
necessarily an extensive one, the basis 
of the book is to help the individual un- 
derstand the principles of interfacing 
circuits to microprocessor equipment. 

BP131 : MICRO INTERFAaNG 
aRCUITS — BOOK 2 $9.00 

Intended to cauiy on from Bode 1 , this 
book deals with practical applications be- 
yond the paralld and serial interface. 

’^eal world" interfacing such as sound 
and speech generators, temperature, opti- 
cal sensors, and motor controls are dis- 
cussed using practical circuit descriptions. 


BP51 : ELECTRONIC MUSIC AND 
CREATIVE TAPE RECORDING $5.85 

This book sets out to show how Electronic 
Music can be made at home with the 
simplest and most inexpensive equipment 

BP74: ELECTRONIC MUSIC 
PROJECTS $10.00 

R.A. Penfold 

Although one of the more recent 
branches of amateur electronics, elec- 
tronic music has now become extreme- 
ly popular. The purpose of this book is 
to provide the constractor with a num- 
ber of practical circuits for the less 
complex items of electronic music 
equipment, including such things as a 
Fuxx Box, Waa-Waa Pedal, Sustairi 
Unit, Reverberation and Phaser Units, 
Tremelo Generator, etc. 

BP110:HOWTOGETYOUR 
ELECTRONIC PROJECTS 
WORKING $7.80 

R.A. Penfold 

We have all built circuits from m^azines 
1 books only to find that they did not 
work correctly, or at all, when first 
switched on. This bode will help the 
reader overcome these problems by in- 
dicating how and where to start looking 
for many of the common faults that can 
occur wben building up projects. 

BP86: AN INTRODUCTION TO 
BASIC PROGRAMMING 
TECHNIQUES $5.85 

This book is based on the author’s own ex- 
perience in learning BASIC and also in 
helping others, memy beginners to pro- 
gramming, to understand the language. 

BP234: TRANSISTOR 
SELECTOR GUIDE $15.00 

Listings of British, European and eastern 
transistor characteristics make it easy to 
find replacements by part number or by 
specifications. Devices are also groi 5 )ed 
by voltage, current, power, etc., includes 
surface-mount conversions. 

BP233: ELECTRONIC HOBBYIST 
HANDBOOK $15.00 

A single source of easily located infor- 
mation: colour codes, pmouts, basic cir- 
cuits, symbols, etc. 

BP101: HOWTO IDENTIFY 
UNMARKED ICs $1.95 

An unusual and fascinating chart that is 
highly recommended to all those inter- 
est in electronics and which will hope- 
fully pay for itself many times over, by 
enabling the rEader to use IC’s that might 
otherwise have been scrapped. 

BP1 21 : HOWTO DESIGN AND 
MAKE YOUR OWN PCBs $5.85 

The purpose of this bqok is to familiarize 
the reader with both sinrele and more 
sophisticated methods of producing 
printed circuit boards. The book em- 

circirit board^igns arSemstnSon. 

BP125: 25 SIMPLE AMATEUR 
BAND AERIALS $5.85 

This bode describes how tobuild 25 
amateur band aerials. The designs start 
with the simple dipole and proceed to 
beam, tiian^e and even a mini-rhombic. 

BP 180 : ELECTRONIC aRCUITS 
FOR THE COMPUTER CONTROL 
OF MODEL RAILWAYS $9.00 

Shows how home computers can easily be 
applied to the control or model railroads 
and other quite sophisticated control. A 
vaiie^ of projects are discussed as well as 
circuits for train position sensing, signal 
and electric points control, eta 

BP100: AN INTRODUCTION 
TO VIDEO $5.85 

This bode is for the person who has just, 
oris about to buy or rent video equipment 
but is"nt sure what it’s all about 











BP78: PRACTICAL COMPUTER 
EXPERIMENTS $5.25 

The aim of this book is lo enable ihc read- 
er lo simply and inexpensively axislmcl 
and examine the operation of a number of 
basic computer circuit elements and it is 
hoped gain a fuller undeistanding of how 
the mysterious computer "chip" works. 

BP185: ELECTRONIC SYNTHESIZER 
CONSTRUCTION $9.00 

With this book a relative beginner should 
be able to build, with a minimum of dif- 
ficulty and at a reasonably low cost, a 
worthwhile mono^onic synthesizer and 
also learn a great aeal about electronic 
music synthesis in the process. 

BP1 15: THE PRE- 
COMPUTER BOOK $5.85 

Aimed at the absolute bcgiiuier with no 
knowledge of computing, this entirely 
non-techmeal discussion of computer 
bits and pieces and programming is 
written mainly for those who do not 
possess a microcomputer but cither in- 
tend to one day own one or simply 
wish to know something about them. 

BP92: ELECTRONICS SIMPURED - 
CRYSTAL SET CONSTRUCTIONJ5.25 

This is a book written especially for 
those who wish lo participate in the in- 
tricacies of electronics. 

BP72: A MICROPROCESSOR 
PRIMER $5.25 

In an allcmpl lo give painless appraich lo 
computing, this inexpensive beSok will 
Stan by designing a simple computer and 
then the short-comings of this simple 
machine will be discussed and the reader 
is shown how these am be overcome. In- 
cludes a glossary of microprocessor lemis. 

BP42: 50 SIMPLE LED. 
aRCUITS $5.85 

Contains 50 interesting and useful cir- 
cuits and applications, covering many 
different branches of electronics, using 
one of the most inexpensive and freely 
available components. 

BP85: INTERNATIONAL TRANSIS- 
TOR EQUIVALENTS GUIDE $9.00 

This book is designed to help the user 
find possible subslilulcs for a popular 
user-oriented selection of modem Iran 
sislors and includes devices produced 
by over 100 manufacturers. 

BP140: DIGITAL 1C EQUIVALENTS 
AND PIN CONNECTIONS $15.00 

Shows equivalents and pin connections of 
a popular user- oriented selection of Digi- 
tal Integrated Circuits. Includes liuropcan, 
American and Japanese devices. 

BP136: SIMPLE INDOOR AND 
WINDOW AERIALS $7.00 

People living in apartments who would 
like to improve shortwave listening can 
tenefit from these instmetions on op- 
timizing the indoor aerial. 

BP156: AN INTRODUCTION TO 
QL MACHINE CODE $10.00 

The powerful Sinclair QL microcomputer 
has some outstanding cap^ilities in terms 
of its internal structure. With a 32-bil ar- 
chitecture, the QL has a large address 
range, advanced instructions which in- 
clude muliiplicalion and division .These 
features give the budding machine code 
programmer a good start at advanced 
programming methods. This bock as- 
sumes no previous knowledge of either 
the 68008 or machine code programming. 

8519: SECOND BOOK OF CMOS 1C 
PROJECTS $7.80 

This book carries on from its predecessor 
and provides a further selection of useful 
circuits, mainly of a simple nature. The 
book is well within the capabilities of the 
beginner and more advanced oonstmetor. 


BP258 LEARNING TO 
PROGRAMING $19.00 

Ihis book is a guide lo C programming. 

C slalcmenls arc introduced and explained 
with the help of simple, but completely 
working programs. 

BP141 : UNEAR IC EQUIVALENTS 
AND PIN CONNECTIONS $23.80 

Adrian Michaels 

ITnd equivalents and cross-references for 
both popular and unusual integrated cir- 
cuits. Shows details of functions, manufac- 
turer, country of origin, pincxils, etc... 
includes Natioiuil, Motorola, L'airchild, 

I larris, Intersil, Ihilips, AIX!, AMD, 

SGS, T cledyne, and many others. 

BP7: RADIO AND ELECTRONICS 
COLOUR CODE AND DATA 
CHART $3.00 

Opens out lo Wall Chart approximately 
584 X 457mm. Includes many Radio & 
I'Teclronics (.olour Codes in use in 
UK, USA, Imropc and Japan. Covers 
Resistors, Capacitors, TVansfonners, 

ITeld Coils, buses, Railery Ixads, etc. 

BP225: A PRACTICAL INTRODUC- 
TION TO DIGITAL ICs $7.00 

This lxx)k deals mainly with TT'L type 
chips such as the 74(X) series. Simple pro- 
jects and a complete practical constniction 
of a I jt)gic T esl (Trcuil Set are included as 
well its details fora more aimplicaled 
Digital (Counter T imer project. 

BP147: AN INTRODUCTION TO 
6502 MACHINE CODE $10.00 

The popular 6502 micaiprocessor is used 
in many hcxne computers; this is a guide 
to beginning assembly language. 

BP88: HOW TO USE OP-AMPS$7 1.80 
EA Parr 

A designer’s guide awering several op- 
amps, serving as a source Ix^ of circuits 
and a reference book lor design calcula- 
tions. The approach has been made a non- 
malhematical as possible. 

EUBNEhnSOFELECTROlsiCS -- 
AN ONGOING SERIESSir.dO EACH 
OR ALL 5 BOOKS FOR $44.00 
FA Wilson^ C.G.I.A., C.Eng., 

Although written for readers with no more, 
than ordinary arithmetical skills, the use of 
mathematics is not avoided, and all the 
math required is taught as the reader 
progresses. liach bo^ is a complete 
treatise of a particular branch of the sub- 
ject and therefore, can be used on its own 
with one proviso, that the later books do 
not duplicate material from their predeces- 
sors, thus a working knowledge of the sub- 
jects covered by the earlier b<xJ<s is as- 
sumed. 

BP62: BOOK 1. This book contains all 
the fundamental theory necessary lo lead 
lo a full understanding of the simple elec- 
tronic circuit and its main components. 

BP63: BOOK 2. This book continues 
with alternating current theory without 
which there can be no comprehension of 
speech, music, radio, television or even 
the electricity utilities. 

BP64: BOOK 3. Follows on semicon- 
ductor technology, leading up lo transis- 
tors and integrated circuits. 

BP77 : BOOK 4. A complete description 
of the internal workings of microprocessor. 

BP89: BOOK 5. A book covering the 
whole communication scene. 

BP194: MODERN OPTO DEVICE 
PROJECTS $9.00 

This book provides a number of practical 
designs for beginners and experienced 
project builders. These projects utilize a 
range of modem opto-electric devices, in 
eluding such things as fibre optics, ultra- 
bright LEDs and passive IR deteaors. 


BP37: 50 PROJECTS USING 
RELAYS, SCR’s & TRIACS $7.80 
F.G. Raver, T. Eng., (COL Assoc.lERE 

Relays, Di-<lircclionaJ irioaes (TRIACs), 
and silicon controlled rectifiers (SQ^Ss), 
have a wide range of applications in elec- 
lionics today. This book gives practical 
working circuits which should present the 
minimum of difficulty for the enthusiast.. 

In most of the circuits there is a wide lati- 
tude in component values and types, al- 
lowing easy modification and adaptation. 
BP84: DIGITAL IC PROJECTS $7.80 
F.G. Raver, T. Ena. (CB), Assoc.lERE 
This bocJc contains Doth simple and more 
advanced projects for the reader develop- 
ing a knowledge of the workings of digital 
circuits. T o help the newcomer lo the 
hobby the author has included a number 
of board layouts and wiring diagrams. 

BP95: MODEL RAILWAY 
PROJECTS $7.80 

Idcclionic projects for model railways are 
fairly recent and have made risible an 
amazing degree of realism, 'the projects 
covered included controllers, signals and 
sound effects: stripboard layouts are 
provided for each project. 

BP144: FURTHER PRACTICAL 
ELECTRONICS CALCULATIONS 
AND FORMULAE $15.00 

This book covers many aspects of elec- 
tronics where a knowledge and familiarity 
of the appropriate formulae is essential for 
a fuller understanding of the subjea. An 
essential addition lo the library of all those 
interested in electronics. 

BP44: IC 555 PROJECTS $10.00 

EA. Parr, B.Sx., C. Eng., M.I.EE 

livery so often a device appears that is 
so useful that one wonders how life 
went on before it. The 555 timer is 
such a device included in this book are 
Basic and General Circuits, Motor (^ar 
and Model Railway Greuits, Alarms 
and Noise Makers as well as a section 
on the 556, 558 and 559 timers. 

BP94: ELECTRONIC PROJECTS 
FOR CARS AND BOATS $7.80 
R A Penfold 

Projects, fifteen in all, which use a 12V 
supply are the basis of this book. Included 
are projects on WindscTcen Wiper (ibn- 
irol. Courtesy I Jghl Delay, Battery 
Monitor, Crasselle Power Supply, 1 Jghls 
T imer, Vehicle Immobiliser, Gas and 
Smoke Alarm, and more. 

BP49: POPULAR ELECTRONIC 
PROJECTS by R. A. Penfold $10.00 

Includes a collection of the most popu- 
lar types of circuits and projects which 
will provide a number of designs lo in- 
terest most electronics constructors. 

The projects cover a wide range and 
are divided into four basic types. Radio 
Projects, Audio Projects, Household 
Projects and Test Equipment. 

BP99: MINI-MATRIX BOARD 
PROJECTS by R. A. Penfold $7.60 

T wenly useful projects which can all be 
built on a 24 X 1 0 hole matrix board with 
copper strips. Includes Door-buzzer, Low 
voltage Alarm, AM Radio, simal Gener- 
ator, Projeaor Timer, Guitar Headphone 
Amp. and more. 

BP103: MULTT-aRCUrr BOARD 
PROJECTS by R.A. Penfold $7.80 

This book allows the reader lo build 21 
fairly simple electronic projects, all of 
which may be construcU^ on the same 
printed drcuil board. Wherever possibte, 
the same components have been used in 
each design so that with a relatively small 
number cJ components and hence low 
oos^ it is possible to make any one of the 
projects or by re-using the components 
andf P.C.B. all of the projects. 


BP98: POPULAR ELECTRONIC 
aRCUITS, BOOK 2 $9,00 

R A Penfold 

70 plus circuits based on modem compon- 
ents aimed at those with some experience. 

BP127: HOW TO DESIGN 
ELECTRONIC PROJECTS $9.00 

Although information on stand circuits 
blocks IS available, there is less informa- 
tion on combining these drcuil parts 
together. This title does just that Practical 
examples are used and each is analysed to 
show what each does and how to a[^ly 
this to other designs. 

BP195: AN INTRODUCTION TO 
SATELLITE TELEVISION $15,00 

Fot the absolute beginner ot anyone think- 
ing about purchasing a satellite TV sys- 
tem, the story is toldas simply as suot a 
complex one can be. 

BP106: MODERN OP-AMP 
PROJECTS by R. A Penfold $7.80 

Icatures a wide range of constructional 
projects which make use of op-amps in- 
duding low-noise, low distortion, ultra- 
high input impedance, high slew-rate and 
hi^ output current types. 

BP107: 30 SOLDERLESS BREAD- 
BOARD PROJECTS - BOOK 1 $9.00 
R A Penfold 

A "Solderless Breadboard" is simply a 
special board on which electronic arcuits 
can be built and tested. The components 
used arc just plugged in and unplugged as 
desired. The 30 projects in this book have 
been designed to be built on a " VeroWoc" 
breadboard. Wherever possiHe the com- 
ponents used are common to several 
projects, hence with only a modest num- 
ber of components it is possible to build, 
in turn, every project shown. 

BP122: AUDIO AMPURER 
CONSTRUCTION $6.75 

A wide circuits is given, from low 
noise microphone and tape head 
preamps to a lOOW MOSFET type. 
There is also the circuit for 12V bridge 
amp giving 18W. Qrcuit board or strip- 
board layout are included. Most of the 
circuits are well within the capabilities 
of even those with limited experience. 

BP179: ELECTRONIC aRCUITS 
FOR THE COMPUTER CONTROL 
OF ROBOTS $12.00 

The main stumbling block for most would- 
be rol^ builders is the declronics.to inter- 
face the computer to the motors, and the 
sensors which provide feedback from the 
robot lo the computer. The purpose of this 
book is to explain and provide some rela- 
lively simple dectronic dreuits which 
bridge the gap. 

BP108: INTERNAT10NALDIODE 
EQUIVALENTS GUIDE $7.00 

Cross-references European, Am&rican 
and Japanese diode part numbers. Be- 
sides rectifier diodes, it includes 
Zeners, LEDs, Diacs, Triacs, SCRs, 
OQs, photodiodes, and display diodes. 

BP118: PRACTXAL ELECTRONC 
BUILDING BLOCKS— BOOK2$7.60 
RA Penfold 

This sequel to BPl 17 is written lo help 
the reader create and experiment with 
his own circuits by combining standard 
type circuit building blocks. Circuits 
concerned with g^eraling signals 
were covered in Book 1, this one deals 
with processing signals. 

BABANI BOOKS EXCLUSIVELY 
AVAILABLE IN CANADA FROM 
MOORSHEAD PUBUCAT10NS. 
ORDER YOUR SELECTIONS 
BY TELEPHONE: (416) 445-5600 
OR FAX: 416445-8149 OR WRITE 
TO US AT 1300 DON MILLS ROAD. 
NORTH YORK, ONTARIO M3B 3M8 


Using A DMM To 
Improve Sound 

System 

Installations 


by Cliff Asbill, John Ruke Mfg. Co., Inc. 


A competent sound system in- 
staller must be a jack of all 
trades. For starters, he or she 
must have a solid under- 
standing of acoustics, mechanics, 
electro-mechanics, and electronics. Tlie 
need to understand acoustics is ob- 
vious: it is very difficult to select 
suitable speaker and microphones loca- 
tions, or equalize a system, without 
some understanding of the principles of 
sound and of electro-acoustical 
transducers. Likewise, it is important 
for reasons of safety and sonic perfor- 
mance that the installer possess a basic 
knowledge of mechanics: having 

speakers rattle and vibrate — or in our 
worst nightmare*fall on top of people — 
would be typical consequences of in- 
competence in this area. And without 
some understanding of electro- 
mechanics, an installer is likely to make 
wiring en*ors by choosing unsuitable 
wire, connectors, switching, and/or 
patching or by installing these critical 
items incorrectly. So far, all this is ob- 
vious. But to many installers it is less 
obvious why they should leani the 
basics of electronics. The installer may 
feel that he does not need a solid 


grounding in electronics because most 
major electronic repairs are made on the 
bench by technicians and proper 
electronic design is usually the respon- 
sibility of the equipment manufacturer 
and the system designer. 

These arguments are true, but they 
fail to take into account the fact that 
there are many critical electronic meas- 
urements and adjustments that should 
be made on site. Unfortunately many 
— perhaps most — installers fail to 
perform these operations. In fact, one of 
the most pervasive contributors to faul- 
ty sound system installations are errors 
and oversights resulting from a lack of 
electronic skills in installers. 

The purpose of this article is to ac- 
quaint the sound system installer with a 
few basic electronic and audio con- 
cepts, measurements and adjustments. 
First we will discuss a few relevant 
electronic formulas and concepts. Most 
readers will have sufficient background 
in electronics to easily luiderstand these 
concepts. The novice, however, should 
read the accompanying primer entitled 
“The Basics.” Next we will sec how to 
make important measurements using a 
high quality digital multimeter (DMM). 


Finally, we will see how the rough data 
from DMM measurements can be used 
to make adjustments to the sound sys- 
tem that can greatly improve perfor- 
mance and reliability. 

Ohm’s Law 

Tlie most common electrical formulas 
used in audio are based on Ohm’s law. 
Most of the basic Ohm’s law formulas 
express the logical relationships be- 
tween volts, amps, ohms, and power 
that are implicit in basic electricity. For 
example, consider these vai'iations: 
E/R = I, E/I = R, El = P, VP/R = I, IR = 
E, P/E = I, I2R=P; where E = voltage, R 
= resistance, I = cutrent in amps, P = 
power in watts. 

Taking the fiist formula, E/R = I, we 
see that with a given voltage, an in- 
crease in resistance decreases cun*ent: 
just the sort of logical relationship one 
would expect. 

As an example of the utility of Ohm ’s 
law, let’s say that an audio engineer 
totals up the power consumption of a 
sound system and detenu ines that the 
total (input) power is 12,450 watts. If all 
the equipment operates on 120VAC 
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(which most audio equipment does), we 
can determine the total current draw on 
the house AC service by referring to the 
formula P/E = I. Thus, 12,450 / 120 = 
103.75 amps. 

Or let’s say that one wishes to deter- 
mine the right value of fuse to protect a 
loudspeaker. This can only be done 
only approximately because of the dif- 
ference between resistance and im- 
pedance, and because fuses are more 
linear in their response to current than 
loudspeakers. So it may be best to eir on 
the side of caution and choose a lower 
amperage fuse than the formula indi- 
cates. If the loudspeaker has an im- 
pedance of 8Q and a power rating of 
200 watts, we can plug these values into 
I2R=P. We get 128=200 or (through al- 
gebraic manipulation) 12=200/8 or 
12=25, or 1=5. If you feel the 
loudspeaker is rated conservatively, 
you could use a five amp fuse. 

The Decibel 

Many of the theories and formulas that 
are used in professional audio require a 
solid understanding of decibel notation. 
A decibel can be defined as a unit of 
level equal to ten (or twenty) times the 
logarithm of the ratio of two powers. 
Tliere are numerous decibel scales with 
different zero references. If the scale is 
based on units of power, velocity or 
intensity, it will be a lOlog decibel 
scale. If the scale is based on units of 
voltage or current, then the decibel 
scale will be 201og. 

It should be noted that a decibel is not 
a fixed unit like a volt, dollar, ounce, or 
mile. It is a ratio, and the actual “value” 
of a decibel will vary. For example, on 
a decibel scale used to measure electri- 
cal power, each consecutive decibel (in 
the positive direction) represents in- 
creasingly larger values of wattage. So 
if we measured the wattage represented 
by the decibel between -lOdbm to - 
9dbm, we would find that it represents 
a much higher value of wattage than the 
decibel between -40dbm to -39dbm. 
Tlius, a decibel scale is a method of 
expressing very large changes and/or 
quantities of units in easier to handle 
quantities. For example, the decibel 
scale for sound pressure level ranges 
from about lOdb (the threshold of hear- 
ing) to 135db (the threshold of pain). A 
scale of lOdb to 135db is an easy scale 
to handle, but if we expressed that same 


TheBa^s 

Everything anaflad as is made up of atoms, EBad each atom ccsasists of a nucleus 
tsotrtaiaing a cettaio number of positiveijr charged particles called protons and 
dhargeless particles caited neutrons. Around this nucleus ortrils electrons; these 
have an equiv^ent charge to the protons but are of negative polarity. So long as 
the number of protons equal the number erf electrons, the atom is electncally 
neutral since the positive and negative char^ so in balance. Neutrality is tire 
natural state of an atom, and should an electron depmt an outer orbit — thus 
causing an overaU positive charge the atcmi will try to return to an electrically 
neutral state by reacquiring a r^lacement electron. Similarly, if an atcrfn finds 
itself with an extra electron in its orbit — thus causing an overall negative charge 
— the atom will attempt to ejqpel tire unwanted particle. 

So electricity is simply the migration of electrons from a material rftat has an 
excess trf electrons to a material that has a shortage of electrons. For example, 
the negative ebatged pole of a chemic^ battery contains a quantity of surplus 
electrons, and the positively charged pole will have a deficiency of electrems. 
The gr^er the numerical imbalance rrf electrons faetwem the two poles of our 
battery, the greatar the potential between the poles. In order for the battery to do 
any work in a |»actioal sense (start a car, power a fla^Ught, etc.) the quantity of 
electrons needed will be in the billions. In order to exp-ess these quantities in 
manageable numbers we use the coulomb which is a unit reptesenting 6.25 1 0 1 8 
electrons, the measurement of weak required to move one coulomb of charge 
out from the dielectric is the volt fV). (Tltough beyond the scope of this article, 
and unnecessaiy for our understanding here, a technically preferable definition 
would be: cme volt equals one joule [0.7267 foot/pounds] of work per coulomb 
of ehafge.l You will often see the symbol E used lorepesent voltage because 
voltage can also be described as electromotive force (E or emf). 

Regardless of the terminology used to describe the potential to move electrons, 
it is important to remember that, so far, we have considered potential only — 
static stress, i.e. electricity at rest. But if wewajtt to power a flashlight or start a 
car, we need to move electrons from one pole of our battery to the other. To do 
this, we must provide a circuit consisting of a material that has sufficient free 
electrons so that when an electron goes in one end, another electron will virtually 
instmtaneously come out the other md — much like a tube full of marbles. 
Some materials, copper and silver for example, have sufficient free electrons to 
be considered conductors. Other materials have relatively few free electrons and 
wilt obstruct or restrict Current flow; ttiese are called insulators or semi-conduc- 

Once a circuit providing a sufficient degree of conductivity has been estab* 
iishedb^-ween the two poles of our battery, electrons will flow. The number of 
electrons that pass a given point in the circuit can be described as current which 
we measure it amps (A or I for intensity). One coulomb per second at a given 
point is equal to one amp. 

Most circuits are designed to control and restrict the coripit flow as part of the 
pocess of turning electrkaty into scanethlng useful sudi as beat, h^t, motion, 
etc. The most basic measurement of oppositiem to current flow is resistance (R) 
which is expessed in chms (0) . If c«ae amp fienvs in a circuit frtr cme second and 
poduces ,24 calcrie of lieat, the circuit has a resistance of one dhm. Power (P) 
is the total amount of werfk genmuted hy a circuit. Power is expessed in watts 
(W); and one watt of power equals the work done in c»je second by one volt of 
potential in moving one coulomb of Charge, Inotherwpds, powerequals voltage 
times cunrait. 

We have used a battety to demonstrate electrical pritciples and define tet-- 
minotogy, this has been for Ibe strike of clarity: regardless of the actual source 
erf emf (djsmkal, thermal, photoelectric, mr eiectromapietic) tlie principles md 
terramology are dte same, Howev^ one importtmt difference between hattoy 
power and household power is that batteries povide DC (direct current) and 
hous^old po^\P is AC (ahematiog cturent) , In most audio equipment the AC is 
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scale in tenns of fixed units like the 
dyne (an acoustical unit of force), the 
scale would range over tens of millions 
of units. 

As an example of how an audio en- 
gineer might use a decibel scale, let’s 
say that he had two loudspeakers that 
put out a total of lOOdb spl at 100 watts 
input each, and he needed to know what 
would be the total spl output if he added 
8 identical loudspeakers, assuming that 
each additional speaker also had 100 
watts of input. The formula would be: 
SI (original qty of speakers) + S2 (ad- 
ditional speakers) / SI = R. Find the 
common log of R and multiply it by 10. 
Add this decibel number to the original 
decibel output of SI. So, (2+8) / 2 = 5. 
Log of 5 is .699. .699(10) = 6.9. lOOdb 


+ 6.9db = 106.9db. So, the total output 
of the five speakers will be 106.9db spl. 
If we had been dealing with voltages, 
rather than power (in this case acousti- 
cal power) we would have used a 201og 
scale, rather than a lOlog scale, and the 
total output would have been 1 13.98db. 

In audio, common decibel scales in- 
clude: dba (A weighted, spl), dbb (B 
weighted, spl scale), dbc (C weighted, 
spl scale), dbm (zero reference: Imw 
across a 600 ohm load), dbv (zero refer- 
ence: 1 volt), and dbu (zero reference: 
.775 volt). 

Cont’ d. in next issue 


recfifted into DC, but where you are 
dealing with cettaut AC sigoals and 
circuife (power amplifier ouipm^ 
feeding lond:^)eakers, for example) 
it is importajit to real*?® that resis- 
tance is opposition to DC, whereas 
OPpositimt to AC is often measured 
in impedance <Z and also O), 
Anyone who has ever measured an 
S ^2 speaker with an cInnineteT has 
<fis«30v«fed that Impedance and DC 
resistance are not the same: the 
meter will read approximately 6Q. 
Thusfootmlasftat call for values of 
resbtfflice may produce inac- 
curacies if aiplied to AC circuits, 
Ceneraily spetldng, however, the 
field technician need not be 
troubled 1^ this fact and can safely 
rely oa fonnnlas that call lor values 
resistance, O 


Controller, Cont’ d.from page 27 

prove circuit operation. Fig. 6 il- 
lustrates how the Remote Control Con- 
sole was modified for circuit interfac- 
ing. 

Further Reading and 
Experimentation: 

It is hoped that the reader now has a 
better understanding of how MOVITs 
and other intelligent machines function 
and with this knowledge, he/she can 
design his or her own machines or sys- 
tems. There are several good books out 


on the market that explain how to con- 
struct robots or intelligent machines 
two of which are given here: 
Microprocessor Based Robotics by 
Mark J. Robillard and Android Design 
by Martin Bradley Weinstein. These 
two books start from the basics of intel- 
ligent machine design and work their 
way through complex systems design 
and construction of smart machines. 
These two books can be found in any 
good technical library. Heath/Zenith 
Electronics Self Study Course 
Microprocessor Applications, Model 
EE-3405 has several chapters on dc 
motor control as well as hands-on ex- 


periments for practical learning. Con- 
tact your local Heath/Zenith Electronic 
Store for further information on this 
course and other self-study courses. As 
for further experimentation with this 
subject, try to design machines that are 
capable of detecting and responding to 
metallic objects or temperature dif- 
ferences. If you have junk box parts 
available, see if you can design a sys- 
tem where coming in contact with a 
metallic object, the machine will 
change direction and turn on an audible 
or visual alarm. GOOD LUCK ! ! ! □ 
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DISKETTES/COMPUTER TAPE 


Computer Systems 


ORION XT 88-12 $499.00 

640K/360K DD/DISK 1/0 / 12FKB / VIDEO CARD / 

16MH $549.00 

ORION 286-12 $799.00 

16MH $849.00 

ORION 386SX-16 $949 

20MH $1049 

ORION 386-25 $1399 

ORION 386-33 CACHE $1999 

ORION 486-25 $3995 

with 4MB memory 

ALL AT /286/386/486 SYSTEMS INCLUDE: 1 Meg RAM / 1.2 
Meg DD /I/O / 12FKB / VIDEO CARD / HD FLOPPY CONT. 


DATA CARTRIDGF 


MEMOREX 


MSKFEX 1/BOX lO/BOX 

I60K $ 8.49 $ 7.99 

1.2M $13.50 $12.95 

360nt $ 9.95 $ 9.45 
IM $14.95 $14.50 
2M $29.95 $28.95 
IM R $17.50 $16.50 

NO NAME 

W/NAME 1/BOX 10 /BOX 


Dysan Disks 

DYSAN 1/BOX lO/BOX 


SONY. 

SONY 1/BOX 10/ BOX 


360K $ 4.99 $ 4.49 
1.2M $ 8.95 $ 8.49 
1.2MC $14.50 $13.50 
360XC $ 7.95 $ 7.50 
IM $ 9.95 $ 8.49 
2M $18.95 $16.95 


360K 

$10.95 

$10.45 

360K 

$ 9.95 $ 8.95 

1.2M 

$14.95 

$13.95 

1.2M 

$15.95 $14.95 

IM 

$16.95 

$14.95 

IM 

$16.95 $15.95 

2M 

$32.95 

$30.95 

2M 

$27.50 $25.95 

KAO 1/BOX 10/ BOX 

JVC 

1/BOX lO/BOX 

360K 

$ 8.49 

$ 7.95 

360K 

$ 9.95 $ 8.95 

1.2M 

$11.45 

$10.95 

1.2M 

$14.95 $13.95 

IM 

$14.95 

$13.95 

IM 

$14.95 $13.95 

2M 

$27.95 

$26.95 

2M 

$27.50 $26.95 


< 

GoldStar 

ORION 

1/BOX 

lO/BOX 

GLDSTR 1/BOX 10/ BOX 


3601: 

1.2M 

IM 

2M 


$ 7.95 $ 6.95 
$10.95 $ 9.95 
$11.95 $10.95 
$24.95 $22.50 


3601: 

1.2M 

IM 

2M 


$ 6.95 $ 5.95 
$ 9.95 $ 9.45 
$10.95 $ 9.95 
$21.95 $20.95 


3M DATA CARTRir 

DC 1S150 


DC 300XL/P. 

..$3 

DC 600A 

..$3 

DC 1000 

..$2, 

DC 2000 

..$29 

DC 2080 

..$37., 

DC 2120 


DC 6250 

..$49.95 

gg MEMOREX 

DC 2000 

.$27.50 

DC 600XTD.. 

.$37.50 

DC 600A 


DC 300XL/P. 

.$32.50 

SONY. 

QD 600A 

*$34.95 

QD 6150 


QD 2000 

.$27.50 


HARDWARE, SOFTWARE & PERIP HERALS AT DISCOUNT PRICES 


Video boards 

»CA Hercules anp $ 39.95 

Color Graphic W/iGB...$ 39.95 
MWGGA Dull Graphic.. $ 49.95 

\CA Card 8 Bit $U9.95 

VGA Canl 16 Bit/256i:. .$129.95 
VGA Canl 16 Bit/512r. .$169.95 
Trident 16/2561: VGA.. .$139.95 
Oak 16/2561: VGA $129.95 

^ EGfismmM 

AH Graphic Sol. CB!. .$ 69.95 

VGA Basic 16/2561 $149.95 

VGA Wcrxler OEM 25®.. .$189.95 
VGA Vfcrelcr OEM 512r. . .$225.95, 

VGA Vfatxler 256r $229.95 

VGA Whrxler 5121: $349.95 

XT 8 or $ 89.95 

XT 10 Mte or $ 99.95 

XT 12 ^ffe or $109.95 

XT 16 Mte or $119.95 

XT 20 f«z or $129.95 

XT 37^^fe 286 OU $139.95 

AT 286 - 12 or $179.95 

AT 286 - 16 or $199.95 

AT 286 - 20 or $219.95 

386 SX - 16 or $499.95 

386 a - 20 or $599.95 

386 20 OT $999.95 

386 25 l«z or $1,099.95 

386 - 25 321 CAOE.. $1,495. 95 
386 - 33 64r CACHE.. $1,750. 95 

486 - 25 AT Bus $2,995.95 

486 - 25 EISA $ CAIL 

150W XT Size $ 69.95 

20GW XT Size $ 79.95 

AT Rill Size $ 99.95 

PS/2 Style Case $ 89.95 

P. Sifply for Tbwer...$119.95 
Ebr Mini Desktop Case .$109.95 

L-Shape $ 99.95 

Apple n+/E Beplacennt$109.95 


AT/XT 5060 Standard... $ 49.95 
AT/XT 12F Bihanoed....$ 59.95 
MBIOI Keytronics 12F. .$129.95 
OlOl leytrcnics 12F.. $175.95 
AT/XT 12F Qick ■iype..$ 79.95 
AT/XT 12F W/TYack Ball$109.95 


XT 576r Ram Card (*...$ 49.95 

XT 2MB EPS Ram or $119.95 

XT ^ EPS Ram or $149.95 

XT Bocaram EEC OT $169.95 

AT 2MB EEfi Ram OT $129.95 

AT ^ M Ram OT $149.95 

AT Bocacaro 21B BS OT $179.95 
AT Bocaram AI+ 4».. ..$199.95 


IBM ADD ON BOARDS 


XT Par Ftinter Part...$ 24.95 

XT Serial ftirt $ 29.95 

AT/XT Serial 2 Ibrt...$ 39.95 
AT/XT Serial 4 Port...$ 99.95 

XT I/Of2 X/P/C/G $ 59.95 

XT Disk I/O $ 59.95 

XT Dens Siper 1/0$ 69.95 

XT Game 'Port $ 19.95 

XT Time Card $ 34.95 

AT I/O S/P/G $ 29.95 

AT I/O 2 S/P/G $ 34.95 

AT Game Port $ 29.95 

AT/XT (kavis Game Ibrt$ 44.95 
AT/XT Qndk Game..$ 39.95 
AT/XT Dens noppy$ 49.95 
AT/XT 4 Dr. HVH) Coot$ 69.95 

AT IDE HD/ED Cent $ 49.95 

AT lEE Hilti I/O $ 89.95 

AT Style Mini Flip Top$ 49.95 
AT Style Mini Slide Ch$ 59.95 

Ebll Size AT $89.95 

Digital AT Eliptop....$119.95 

arall Footprint $ 89.95 

PS/2 Style Case $ 89.95 

Tbwer Case 6 Bay Hor.. $175.95 
Tower Case 6 Bay Vert .$175.95 

Mini Tbwer Case $119.95 

Desktop Tbwer Case.. ..$119.95 

Controller 

XT Floppy Controller.. $ 34.95 
XT 4 Disk Controller $ 42.95 
AT/XT Hi Dens Cotitr...$ 49.95 
AT/XT 4 Dr. Hi Dens...$ 59.95 
AT/XT HARD HOVE OCMIKHICTS 

XT Hard Dr. Cent MFM..$ 69.95 

XT Hard Disk Cont RLL $ 89.95 
AT Hard/ Floppy MFM. . . .$119.95 
AT Hard/FLoppy Cont...$ 39.95 
AT Hard/Floppy + I/0..$ 69.95 

floppy Drives 

54^’ 36arB noppy Dr...$ 89.95 
5t’ 1-M Floppy Dr... $109. 95 
3^' 1MB noppy Drive.. $ 89.95 
3V' M noppy Drive. .$109.95 
Mourt Hrdwr...$ 9.95 

2QMB 40M5 Sr412 MEM.. .$425.95 
30MB 28^6 ST412 RIL.. .$429.95 
40^B 24Ffi ST412 MEM.. .$549.95 
40MB 28^6 IDE AT only $529.95 

Hard Drive Kits 

2M Hard Drive Kit.. .$325.95 
30® terd Drive nt...$349.95 

Hard Offvee 

40320 20MB oOFB $285.95 

11330 3CMB 406 $299.95 

11343 406 28MS $375.95 


Seagate Hard Drives 

ST225 206 65J6 $ 285.95 

ST238R 306 636....$ 299.95 
ST251-1 4CMB 2aMS...$ 375.95 
SI277R-1 65MB 28^6..$ 425.95 
ST277N-1 65MB 206..$ 475.95 
Sr296N aSMB 28^6....$ 570.95 
514096 806 296....$ 799.95 
4182E 15LMB 165f6. . .$1,249.95 

^Seagate Hard Drives 

SEAGATE 3V’ HARD DRIVES 

Sn24 20MB 40^6 $299.95 

Sn25-1 20^e 28F6 $339.95 

Sn38-1 306 296 $369.95 

ST138R-1 306 296. . . .$359.95 

^n51 406 2^ $489.95 

SnSTR 436 296 $369.95 

Sn57A 436 28MS $389.95 

ST157N 496 296 $425.95 

28a\ 71>e 296 $525.95 

ST1099I 85MB 24F6 $599.95 

TAPE BACKUPS 

DnO XT/AT INT Kit . . . .$499.95 
KELO XT/ AT EXT ADP Kit$219.95 

W£sr£fl/V DiOiTAL 

Ccntrcller Ccards 

WKTGEN 2f 8 Bit HD...$ 79.95 
,HC7X 8 Bit Hard Dt3k.$ 89.95 
HDfl003V-4Wl 16 Bit HD $149.95 
W)1003V-MC 16 Bit H/F$169.95 
H)1003V-SR1 16 Bit H) $175.95 
M)1003V-SR2 16 Bit H/F$179.95 

eiTX ■AMilK.hM 

1400FA 14" TIL Art)er..$149.95 
1400FW 14" TIL »iite..$149.95 

1452 .52 OGA $299.95 

1439 .39 VGA $429.95 

1430 .31 VGA $449.95 

5439 .39 VGA $429.95 

5468 . 29 Si^jer VGA.. ..$529.95 
3436 Multisync .28.... $599. 95 

DataTrain Monitor 

DC-200S 14" .41jim RGB $475.95 
DG-506 14" .52nm VGA. .$325.95 
DC-507 14" .41nin VGA. .$399.95 
DC-509 14" .Slum VGA. .$449.95 
DC-515 14" .31j!m SLperS499.95 
DG-606 14" .3Ljin Hilti$499.95 

MonHor 

3143QA 14" TIL Anher. .$149.95 
14" TIL Wiite.. $149.95 

SC431Vn 14" VGA $475.95 

SC441V 14" VGA .41II>..$349.95 
SC431VS 14" VGA .3II»> $475.95 

^GoldStar 

GS121QA 12" TIL Arber $139.95 
GS140U 14" TIL itaber $189.95 
GS1410 0GA 14" Colou r $349.95 
P^KARD BELL 

mihli 12" TIL Anber $127.95 


EPSON PRINTERS 

IX-810 80 Col 180 CPS $275.95 
R-850 80 Col 264 CPS $525.95 
FX-1050 132 Col 264CPS$699.95 
U>-510 80 Col 180 CPS $499.95 
U)-1010 136 Col 180CPS$795.95 
IJ5-850 80 Col 264 CPS $795.95 
Ii)-1050 132 Col 264CPS$899.95 
Uh2550 136 Col 400 $1,495.95 
HP U Series m.... $2 ,495 .95 
HP U Series HP.... $1,495 .95 

HP DeskJet 500 $995.95 

HP Series m & HD... $139 .95 


Panasonic 


PRINTERS 

Kxniao 11" 192 as... $279 .95 
Kxni91 11" 240 CPS... $349 .95 
nni24 11" 192 CPS.. .$449 .95 
KXn695 16.5" 288 CPS $675.95 
KXn624 16.5" 240 CPS $675.95 
KXP4420 Laser HP Con 41 ,495 .95 

...$249.95 
...$349.95 
...$599.95 
...$449.95 
...$599.95 


• MODEMS • 


Capetrcnics 1200BD EX 

Inoomn 1200® INI 

Inoonni 2400® Ffi.dget.. 
2400BD INI W/4800 Ebx 

2400® Midget Bet 

2400® Ext W/4800 Fkx 
Sipra Modem 2400 Int. 
Sqpra Moden 2400 Bet. 


$ 79.95 
$ 79.95 
$119.95 
$139.95 
$129.95 
$189.95 
.$U9.95 
.$129.95 


re-9101 192 CPS 
re-9104 240 CK 
re-1215 330/66 CPS 
re-2417 192/63 CPS 
re-2465 192/63 CPS, 
re-2017 17 CPS Daisy. .$299.95 
RAVEN USER PRINDBRS 
LP-800 8 Page/Min...$l ,495 .95 
LP-1110 11 Page/Min $1,895.95 
BCXAND EIATBED ILCnTERS 
IKY-1100 A/B Size... $1,299 .95 
IKY-1200 A/B Size... $1,795.95 
IKy-1300 A/B Size... $2,295.95 

IIX-2500 C-Size $5,495.95 

IFX-3500 D-Size $6,995.95 

aiULBriA PRINIBBS 

Seikosha SLr^OAI $349.00 

SP1600AI $229.00 

OLPffTA reiNORS 

NP-80-24 200/67. $499 .95 

NP-I36-24 240/® $749.95 

MX:-136-24 Color $799.95 

PRINTERS 


MQOOO n 1® CPS $275.95 

FBaOOO Rainbow 144CPS $375.95 
WOSOO i® CPS Draft.. $599.95 
NX2410 1® CPS Draft.. $499. 95 
IK2415 200 CPS Draft. .$699.95 


Dexxa Mouse W/Paint...$ 49.95 

Dexxa Mouse TLX $ 44.® 

Genius (21-6000 $ ®.95 

Genius GM-6X $ 39.95 

(ienius C2t-6 Plus $ 69.95 

Genius GMF-®2 $ 79.95 

GVG Optical 2®/500...$ 89.95 
Scries 9 Serial Ver...$ 99.95 
Senes 9 Bus Hi-Rex.. .$109.95 


JOYSTICK 


Gravis IBM $ 44.95 

Gravis Apple $ 47.® 

JS909B lEM $ 29.95 

JS606 IHi $ 29.95 

IBM Corpatible Jciy....$ 19.95 

PRINTER STANDS 

PS9(X) Ihiversal 2 Legs$ 8.95 
PSW120 Wire ® Col 12"$ 9.95 
PSWl® Vfire 132 Col...$ 12.95 


• • NETWORKING •• 


ST-rAS8 Arcnet Canp....$ 99.95 
ST-AB8 Arcnet Coip. . . .$119.95 
ST-AS16 Arcnet Conp...$169.95 
ST-8AH SipertiLb 8 Port$249.95 

Sr-4AHC 4 Rort teb $129.95 

ST-4PH 4 Port Passive $ 19.95 
ST-EBl NE 10® Cenp... $199.95 
Sr-EB2 NE 20® Carp. . .$249.95 
Sr-EBW V«: 8B Cenp. . . .$249.95 
ST-0W WDC 16B Corp. . .$349.95 
MOm DSER FAMmf 
PC Com 422/485 1 Port $ 99.95 
PC Com 422/485 2 Port $1®.95 
PC Con 4 Port RS-232. .$ 99.95 
PC Cem 4 Port RS-422. .$149.95 
BS-232 Repeater $ ®.95 

RS-232 ADAPTER 

fcrvs DB25M/F-M/M-F/F..$ 6.® 
Mull Modem DB25M/F....$ 6.® 
Surge Protect DB2ai/F $ 8.® 
Jmper Bck DB25M/F....$ 7.95 
lioopbadc Test DB25M/F $ 8.95 
Mini Tester DB25M/F...$ 8.® 
Wring Box M/F-M/M-F/F$ 8.95 

RS232 lineboostcr $ 49.95 

BS422A lirebooster $ ®.95 


CONVERTER 


RS232-RS422 Converter $ 
BS422-RS232 Converter $ 
FS232-RS422 TUo Vby...$ 
BS232-RS485 Converter $ 
RS232-RS485 TWo Vby. . .$ 
BS232-Parallel Conv. . .$ 
PJirallel-RS232 Conv. . .$ 
lS232-Parallel TWo Way$ 

TESTER 

BS232 Break Out Bax...$ 
RSZ32 All Lines Break $ 
RS232C (Xnck Tfester. . .$ 
RS232 Loop Back Tester$ 


PLEASE ASK FOR OUR FREE CATALOG 


TERMS viSA^MOCCX>CME(XJ 6 
ALL rrtus Si-dPf *€0 BY CANPAA OR MAIL. ADO MjOO 
FOR ALL COO 0 R 06 RS. ALLOW 10 BUSNESS DAYS 
FOR SMIPR 1 NG WHEN PAYING BY PERSONAL CHEQUE. 
ALL fTEMS SUBJECT TO PRCR SALE OEUVERY A 
handling charge ®H. min. *600 all RETURNED 
merchandise must have rma number 

RESTOOIyG charge 20 H. PRKX SUBJECT TO 
CHANGE without ANY NOTXI. 


DEALER INQUIRIES INVITED 


ORDER TOLL FREE 

1 - 800 - 265-2658 

Circle Reader Service Card No.2 


40 LANCASTER ST., W. 
KITCHENER, ONT. N2H4S9 
PH: (519) 576-9902 
FAX: (519) 576-9028 


49.95 

49.95 

69.95 

89.95 

99.95 

69.95 

69.95 

79.95 


®.95 

79.95 

8.95 

8.95 


DISKETTE STORAGE BOXES 

5^' DISKETTE HCIJBS 

II)-1®L With Lock $ 32.® 

II)-120L With lock $ 12.® 

II)-1®L With Lock $ 9.95 

II)-70L With Lock $ 8.95 

ED-SOL Wth lock $ 7.95 

ED-® Holds ® Disks.. $ 7.® 
ED-IO Holds 10 Disks.. $ 3.75 

Cardboard Mailer $ .99 

3V’ DESKETEE HCLEtBS 
VD-l® Holds 1® Disks$ 32.95 
YD-® Holds ® Disks.. $ 10.95 
II>-40 Holds 40 Disks.. $ 9.95 
ID-20 Holds 20 Disks.. $ 6.® 
ID-IQA Holds 10 Disks. $ 3.95 
YD-5 Holds 5 Disks.... $ 2.® 
Cardboard Mailer $ .99 

KEYBOARD DRAWER 

AD0137 Slidii« Metal.. $ 47.® 

/KD139 Ihder Desk $ 34.95 

KKTITPS SXfM£ 

S®10 12" Tilt/Swivel $ 14.95 
S®14 14" TUt/Swivel $ 17.95 
KJUSE ADCES3CFIES 
Jft® Adjustable PbckBt$ 9.95 
MPDIOI Pad Vinyl Tbp $ 7.® 
AOOISI Mouse Pickets.. $ 7.® 


CABLES -DATA BOXES 


6’ EB25M-(>nt 36 $ 6.95 

10’ IB25M-Cent 36 $ 8.95 

20* DB2»-C>nt 36 $ 14.95 

»• IJB25M-Cent 36 $ 24.95 

®' M25M-Cent 36 $ 39.95 

WNUAL DMA SWnCH BCKES 
IB252 25 Pin AB 9witch$ 19.95 
E6254 25 Pin ABCD aw..$ 29.95 
IB362 36 Pin AB awitch$ 24.95 
IB364 36 Pin ABCD Sw..$ 34.95 
AJID pm SWITCH BORES 
EBAlOl Alto rer. 2 P..$ ®.95 
DSA107 SAS22 8aEial...$ 99.95 
D6A1® SS4U 4 in 1... $129.95 

Program Cord 

EW-701 Eijrem Vtiter...$2r»9.95 
EW-7(X* Qorem Writer... $299 .95 
IW-708 Vtiter... $425.95 
ar-901 Qjram Writer... $199 .95 
EW-9Cki J^TTcm Vtiter...$2H9.95 
ICT-X2 Dram Tester. . .$225.95 
PAW-401 PrograniiBr$399.95 

ADP-51 8751 Writer.... $ 89.95 
BW-601 Bipolar Prom. ..$375.95 
8748 ProKT.... $3^9.95 


EP-ROM ERASER 


LER-123 Eprctn Eraser. .$199.95 
ire-121 QTTGm &ascr..$ 99.95 
BU-201/t Qjrom U.V. . ..$139.95 
IBAR ocMPnre mjHi 

IB-2-0 2 OuUet $ ».95 

IBAR-2-6 Isobar 2 Out $ 69.95 
IBAR-4-6 Isobar 4 Out $ 89.95 
IBAR-6-6 Isobar 6 Out $129.95 


For Service 
CALL 

1 - 519 - 576-9026 


IMMEDIATE SHIPMENT ON PURCHASE ORDERS FROM QUALIFIED INSTITUTIONS POR IMMEDIATE ACTION USE OUR FAX 

'SCHOOLS. UNIVERSITIES AND GOVERNMENT INCLUDED) iiviivituiA 1 1 auiiun uht uuk taa 




















FLUKE AND PHILIPS 


THE GLOBAL ALLIANCE IN TEST & MEASUREMENT 


rUIKE73 

Analog/Digital display 
Volts, ohms, 10A 
(fused), diode test 

0.7% basic dc 

FLUKE 75 

Analog/Digitai display 
Volts, ohms. 10A & 
mA (both fused), 
diode test 

FLUKE 77 

Analog/Digital display 
Volts, ohms.10A& 
mA (both fused), 
diode test 

accuracy 

0.5% basic dc 

0.3% basic dc 

2000+ hour 

accuracy 

accuracy 

battery life 

Audible continuity 

Touch Hold® 

3-year warranty 

Autorange/range hold 

Audible continuity 


2000+ hour 

Autorange/range hold 


battery life 

2000+ hour 


3-year warranty 

battery life 
Multipurpose holster 



3-year warranty 



PHILIPS 


’ \\ 






eBest. 


More than two million users agree: the 

Fluke 70 Series handheld digital multimeters 
are simply the best. 

These originals have become classics. And 
the reasons are simple. 

They are accurate and easy to use. Features 
made popular by the 70 Series— like fast 
autoranging, continuity beeper, and quick 
diode test-are now standards in the industry. 

Other 70 Series features stano alone. Touch 
Hold®, for example, locks the reading on 
the display and signals you with a beep. So 


you can keep your eyes on the circuit and 
probes. 

The 70 Series are built without compromise. 
All current ranges are fully fused. The 
resistance function is overload protected to 
500V. No detail has been overlooked in 
making these rugged and reliable meters 
the first choice of two million professionals. 

Made in the USA using state-of-the-art man- 
ufacturing methods, every Ruke 70 Series 
multimeter is backed by a 3-year warranty. 
Another first in the industry. 


Choosing the best handheld multimeter is 
very simple. Pick up the Fluke 70 Series at 
your Fluke distributor today. 

For the authorised FLUKE distributor nearest you contact 

FLUKE ELECTRONICS CANADA INC. 

Mississauga Ontario, Tel: (416)890-7600 Fax: (416) 890-6866 
Ottawa Ontario, Tel: (613) 723-9453 Fax: (613) 723-9458 
Dorval Quebec,Tel: (514) 685-0022 Fax: (514) 685-0039 
Calgary Alberta,Tel: (403) 291-5215 Fax: (403) 291-5219 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 


Circle Reader Service Card No.8 


